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Foreword 


AL Minerals and Metals Sector is the focus of federal expertise for mineral 
and metal commodity information. Within the Sector, the Mineral and Metal 
Policy Branch acts as the federal government’s main source of in-depth 
knowledge, intelligence and expertise on mineral and metal commodity markets. 
One of its tasks is to forecast mineral and metal demand, supply and price. 


Within the Branch, the Nonferrous Division is responsible for the major base 
metals, the precious metals, certain associated minor by-products, and 
secondary materials such as scrap. 


The commodity specialists of the Nonferrous Division maintain close contacts 
with industry on a wide range of topics and issues. This year-end publication 
represents a more formal means to disseminate metal market developments 
through the first three quarters of the year and provides forecasts for the next 
ten years. We invite your comments. 


Willian/J. McCann 
r or General 
Mineral and Metal Policy Branch 
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Introduction 


Aleksander Ignatow 

Director, Nonferrous Division 

Telephone: (613) 992-3834 

Facsimile: (613) 943-8450 

E-mail: Aleksander.|gnatow @ cc2smtp.nrcan.gc.ca 


fi be outlook for the major nonferrous metals was 
prepared by staff of the Nonferrous Division in early 
November 1996 and reflects the market conditions 
and expectations at that time. 


Nonferrous metals are the second most important 
sector in terms of value of Canadian mineral produc- 
tion after non-coal fuels (crude oil, natural gas and 
uranium). With a value of $9.5 billion in 1995, non- 
ferrous metals (excluding aluminum, which is not 
mined in Canada) accounted for over 50% of the value 
of non-fuel mineral production. When aluminum pro- 
duction is added, the value of Canada’s nonferrous 
metal production increased to an estimated $14 bil- 
lion. 


Figure 1 
1995 Canadian Mine Production 


$18.8 Billion 
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Source: Natural Resources Canada. 


In 1995, nonferrous metals generated a net trade sur- 
plus equivalent to 87% of that of mineral fuels 
(excluding coal). Canada’s overall merchandise 
export surplus was due in large part to the net sur- 
plus generated by the Canadian mining industry. 
Non-coal fuel minerals generated a net surplus of 
$13.1 billion. Nonferrous metals, with exports of 
$18.1 billion and imports of $6.7 billion, generated a 
net Canadian trade surplus of $11.4 billion. Other 
mineral products generated a combined net trade 
surplus of $2.8 billion. 


The Southeast Asian market continues to display 
sustained growth, followed closely by rapidly develop- 
ing countries such as South Korea, Taiwan, Singa- 
pore and Hong Kong. East European countries are 
beginning to emerge following the transition from 
centrally planned economies and are expected to con- 
tinue to show signs of positive growth in 1997. The 
Russian economy, however, continued to be weak in 
1996 but is beginning to show signs of improvement. 


EEE 


Figure 2 
1995 Net Export Earnings 
Mineral Commodities = $27.3 Billion 
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Source: Natural Resources Canada. 
1 Includes aluminum. 
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Nonferrous and precious metals (aluminum, copper, 
gold, lead, magnesium, nickel and zinc) are reviewed 
in the following pages. A general economic review of 
the year, a review of international metal issues, and 
trade tables covering the 1994-96 period follow these 
commodity reviews. 


We would appreciate your feedback, and encourage 
you to contact the commodity specialists directly with 
your comments by telephone, facsimile, or electronic 
mail on the Internet. 


Figure 3 
1995 Value of Production 
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($ billions) 


Source: Natural Resources Canada. 
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Aluminum 


Patrick Chevalier 

Nonferrous Division 

Telephone: (613) 992-4401 
Internet: pchevali@nrcan.gc.ca 


1995 metal production: $4.7 billion® 

World rank: Third 

Exports: $4.5 billion 

Installed capacity: 2.283 Mt/y 

Se oS ee en 
Canada 1995  1996¢ 1997! 

ee ee ee ee 

(000 tonnes) 

Production 272 2 260 2 290 

Consumption 590 595 610 

Exports TAT 1810 1 830 

Imports 135 145 150 


€ Estimated; f Forecast. 


BAe in both its pure and alloyed form, is 
used to make a wide variety of products for the con- 
sumer and capital goods markets. Aluminum’s 
largest markets are transportation (29%), packaging 
(23%), building and construction (19%), electrical 
(8%), machinery and equipment (8%), and consumer 
goods (6%). North America is the largest consuming 
region in the world, accounting for 33% of total 
Western World demand. Europe accounts for another 
30% and Asia accounts for 27%. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1992 1993 1994 1995 1996& 

ee ee ee en eee 
(US$/t) 

1255 1139 1477 1 806 1 500 

» SSS ee RS SSR SSS See 

© Estimated. 


CANADIAN OVERVIEW 


Floods that devastated parts of the Saguenay— 
Lac-St-Jean region of Quebec in mid-July did not 
damage any of Alcan’s four smelters and hydro- 
electric network in the area. The floods did, how- 
ever, severely damage bridges, roads and rail 
lines, and caused the temporary shut-down of 
Alcan’s alumina production. 


Canadian Reynolds announced that it shipped a 
record 414 460 t of primary aluminum from its 
400 000-t/y Baie-Comeau smelter in 1995. 
Exports represented 82% of total shipments, with 
70% destined for markets in the United States 
and 12% for Europe. 


Work continued this year on a three-year project 
to increase capacity at the Aluminerie Alouette 
Inc. smelter at Sept-Iles from the current 

218 000 t/y to 229 000 t/y. 


Solv-ex continued work on bench-scale tests of a 
new process that will reportedly produce alu- 
minum from metallurgical-grade alumina as a 
by-product from the company’s tar-sands oil 
production in Alberta. 


WoRLD OVERVIEW 


Noranda and Comalco completed an agreement 
under which Comalco could earn up to a 50% 
equity share in Noranda’s project for a combined 
aluminum smelter and hydro-electric project in 
southern Chile. Water rights have been acquired 
for the construction of a 270 000-t/y smelter, but 
the companies are evaluating the possibility of 
increasing this to 420 000 t/y. 


Expansion work at the Boyne Island smelter in 
Australia is reportedly several months ahead of 
schedule. The addition of a third potline will 
raise the smelter’s capacity by 217 000 t/y to 
480 000 t/y by June 1997. 


Nigeria’s US$1.5 billion smelter project is now 
expected to begin production in the first quarter 
of 1997. The smelter will have a capacity of 
193 000 t/y. 
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e¢ Gencor announced plans to study the possibility 
of building a 245 000-t/y smelter at Maputo in 
Mozambique. 


e Slovalko a.s. completed the transition to full pro- 
duction at its new 108 000-t/y smelter based on a 
design by Norway’s Hydro Aluminium. The new 
prebake smelter replaces the older 70 000-t/y 
Soderberg smelter. 


CONSUMPTION OUTLOOK 


Total world consumption of primary aluminum is 
expected to be an estimated 20.5 Mt in 1996, about 
1.5% higher than the 20.2 Mt recorded in 1995. 
Western World demand is expected to increase by 
about 1% to 17.7 Mt in 1996. In 1997, demand for 
primary aluminum is expected to be 2.0% higher in 
the United States, 1.5% higher in Europe and 3.0% 
higher in Japan. Total world demand for aluminum 
is expected to increase by about 3% to 21.2 Mt in 
1997. Strong annual growth of about 3% is forecast 
for the remainder of the decade. The transportation 
and packaging (in particular, beverage can) markets 
are expected to lead the increase in demand for alu- 
minum to the year 2005. Canadian consumption in 
1996 is expected to remain strong at about 595 000 t. 


CANADIAN AND WoRLD 
PRODUCTION OUTLOOK 


Canada is forecast to produce about 2.280 Mt of pri- 
mary aluminum in 1996. Canada produced 2.172 Mt 
in 1995 valued at an estimated $4.7 billion, ranking 


Figure 1 
World Aluminum Consumption, 1985-2005 
(million tonnes) 
30 
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Source: Natural Resources Canada. 
a ee ee 


it third after the United States and Russia. 

Canadian aluminum production capacity increased 
substantially during the latter half of the 1980s; 
however, Canadian production capacity is forecast to 
increase at a slower rate to the year 2005. The 

218 000-t/y Alouette smelter will increase its capacity 
to 229 000 t/y over the next three years, but the 
smelter partners have decided to postpone a planned 
doubling of capacity at this time. 


World production is expected to increase to 20.9 Mt in 
1996 from 19.7 Mt in 1995. Western World produc- 
tion will increase to 15.5 Mt, up from 14.6 Mt in 

1995. Aluminum production in 1996 is expected to 
reach 3.6 Mt in the United States, 3.2 Mt in Western 
Europe, and 2.7 Mt in Russia. Increases in Western 
World capacity expected in 1997 will come from 
expansions in Australia and new smelters in Nigeria 
and Iran. 


PRICE OUTLOOK 


Cash settlement London Metal Exchange (LME) 
prices started the year high at US$1670/t (76¢/lb) 
and continued to fall throughout the year to an aver- 
age of $1522/t (69¢/lb) by the end of October. 
Shipments were strong worldwide in the first six 
months of the year, partially in response to a build- 
up of stocks after several years of low consumer 
inventories. The slow recovery of aluminum markets 
in the first two quarters of 1996 and weak demand 
helped push stocks on the LME up from 647 000 t in 
January to 960 000 t by October. Slower-than- 
expected shipments in the third quarter and an 
increase in the volume of stocks entering the LME 


Figure 2 
Canadian Primary Aluminum Production, 
1985-2005 
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will keep prices in the US$1500/t range for the 
remainder of the year, for a yearly average of about 
$1500/t. Prices are forecast to average between 
US$1500 and $1600/t in 1997. In the longer term, 
prices are expected to average between US$1650 and 
$1850/t (75¢ and 85¢/lb) in constant 1995 dollars. 


Figure 3 
Aluminum Prices, 1985-2005 
Annual LME Settlement _ 
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Copper 


Geoff Bokovay 

Nonferrous Division 

Telephone: (613) 992-4093 

E-mail: Geoff.Bokovay @cc2smtp.nrcan.gc.ca 


1995 mine production: $2.8 billion 
World rank: Third 
Exports (concentrate 


and unwrought): $2.6 billion 


1995 1996€ 1997f 


Canada 
(000 tonnes) 
Copper mine production 724 702 679 
Refined copper production 572 556 583 
Refined consumption 190 205 210 
Concentrate exports 261 270 250 
Concentrate imports 149 170 175 
Unwrought copper exports 435 419 418 
Unwrought copper imports 24 25 26 


€ Estimated; f Forecast. 


Gi properties, particularly its high electrical 
and thermal conductivity, good tensile strength, ele- 
vated melting point, non-magnetic properties and 
resistance to corrosion, make it and its alloys very 
attractive for electrical transmission, water tubing, 
castings and heat exchangers. Copper is the most 
efficient conductor of electrical power, signals and 
heat of all the industrial metals. In Canada, more 
than half of the refined copper consumed annually is 
used for electrical applications, mostly as wire. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1992 1993 1994 1995 1996e 
(US$/t) 
2282 1913 2 307 2933 2280 


© Estimated. 


CANADIAN OVERVIEW 


¢ Capacity at Canadian copper mines was lower in 
1996 following the closure of several mines at the 
end of 1995 or early 1996 due to the depletion of 
ore reserves. The closures included the Geco 
mine of Noranda Inc., the Island Copper mine of 
BHP Minerals Canada, and the Goldstream mine 
of Imperial Metals and Goldnev Resources. Ming 
Minerals Inc., which commenced copper produc- 
tion at its Baie Verte, Newfoundland area mine in 
the fourth quarter of 1995, suspended production 
in the second quarter of 1996. The only addition 
to capacity in 1996 resulted from the start-up of 
the new Langlois zinc-copper mine in Quebec. 


WORLD OVERVIEW 


¢ In 1996, world mine production of copper is 
forecast to increase to over 10.6 Mt from about 
10.0 Mt in 1995. In 1995, world production of 
refined copper was 11.6 Mt, while world refined 
consumption was 11.8 Mt. In 1996, world refined 
production is forecast to be more than 12.2 Mt, 
while consumption of refined copper in 1996 is 
expected to be about 12.1 Mt. 


e With a host of copper mine projects (both new 
mines and expansions at existing operations), 
Chilean copper mine capacity will likely increase 
to over 3.3 Mt/y by 1997 and to as much as 
4.3 Mt/y by the year 2000. Chilean mine output 
of copper in 1995 was about 2.5 Mt. 


e At the time of writing, the availability of signifi- 
cant copper concentrate stocks had resulted in 
continued high spot smelting and refining 
charges (US$120/dry metric tonne (dmt) and 
12¢/lb). While there are indications that the 
smelter bottleneck situation that persisted 
throughout 1996 will begin to ease in 1997, it is 
expected that there may be some escalation of 
contract rates for 1997. It was reported that 
Japanese term contracts for 1996 were roughly 
US$95/dmt and 9.5¢/lb. 
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CONSUMPTION OUTLOOK 


World consumption of refined copper in 1997 is fore- 
cast to increase to 12.5 Mt. For the period 1997 to 
2005, copper consumption is expected to grow at an 
annual average rate in excess of 3.0%. The largest 
increases in copper consumption will occur in the 
construction, transportation, and electrical and elec- 
tronics industries. It is also expected that the largest 
growth in demand will occur in the Asian market. 


A number of promising new markets for copper could 
provide significant growth opportunities. These 
include certain roofing uses, fire suppression sys- 
tems, natural gas systems, solar power generation, 
data communication, and the storage of spent nuclear 
fuel. 


While aluminum has largely replaced copper in 
original-equipment automotive radiators, new fabri- 
cation techniques such as no-flux brazing could allow 
copper to regain a significant share of this important 
market. In addition, the expected increase in the 
number of electrical circuits in automobiles could 
provide a significant boost for copper demand. 


Figure 1 
World Copper Consumption, 1985-2005 


(million tonnes) 
16 ————~~ 


Forecast 


Source: Natural Resources Canada. 


CANADIAN PRODUCTION OUTLOOK 


Despite the suspension of operations at the end of 
1996 at Princeton Mining Corporation’s Similco oper- 
ation due to depressed copper prices and the closure 
of Teck Corporation’s Afton mine in June 1997 due to 
the depletion of reserves, the start-up of several new 
mines in 1997 and 1998 should increase Canadian 


mine production to about 780 000 t/y. The additions 
to capacity include the Minto project in the Yukon 
and the Huckleberry, Kemess South, and Mount 
Polley projects in British Columbia. In the longer 
term, a number of other Canadian projects offer sig- 
nificant potential for additional production capacity. 
These include the Casino, Kudz Ze Kayh and 
Wolverine prospects in the Yukon; Red Chris, 
Prosperity (Fish Lake) and Tulsequah Chief in 
British Columbia; and the Voisey’s Bay property in 
Newfoundland. It is expected that Canadian mine 
production of copper during the first half of the next 
decade will average about 900 000 t/y. 


Figure 2 
Canadian Mine Production of Copper, 1985-2005 
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PRICE OUTLOOK 


While copper consumption is forecast to remain 
strong into 1997, it is expected that prices will be 
adversely affected by major increases in copper mine 
production capacity, particularly in Chile. While a 
downturn in copper prices is expected to be relatively 
short-lived, a recovery could be delayed by somewhat 
slower-than-expected growth in demand or by the 
failure of producers to move quickly to idle high-cost 
capacity. 


From an average range of between US$1750 and 
$1950/t in 1997, copper prices are likely to recover to 
over US$2000/t (91¢/lb) by the end of the decade. In 
the longer term, copper prices are expected to trade 
in a range between US$2100 and $2450/t 
(US$0.95/Ib and $1.11/1b) (constant 1995 dollars). 
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Figure 3 
Copper Prices, 1985-2005 
Annual LME Settlement 
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Gold 


November 1996 


Gilles Couturier 

Nonferrous Division 

Telephone: (613) 992-4404 

E-mail: Gilles.Couturier@ cc2smtp.nrcan.gc.ca 


1995 mine production: $2.6 billion 


World rank: Fourth 
Exports: $2.9 billion 
(includes exports from the 
Bank of Canada gold sales) 
Canada 1995 1996 1997 
(tonnes) 
Production 153.1 159 165 


€ Estimated; f Forecast. 


Gaia is valued for its rarity, lustrous beauty, duc- 
tility, high resistance to corrosion, and conductivity. 
It has been treasured for its decorative and monetary 
value for at least 8000 years. Gold has a high den- 
sity, its weight being equal to 19.3 times an equiva- 
lent volume of water. The main industrial uses for 
gold are in jewellery (84%) and electronics (6%). Gold 
bullion coins, such as the Maple Leaf coin, are also 
important products. 


ANNUAL AVERAGE PRICES, LONDON 
BULLION MARKET ASSOCIATION 


1992 1993 1994 1995 1996¢ 
(US$/oz) 
344 360 383 384 388 
© Estimated. 


CANADIAN OVERVIEW 


Royal Oak Mines Inc. announced that it will com- 
mission the Kemess South (6.6 t/y) and Red 
Mountain (4.7 t/y) projects in British Columbia in 
1998 and 1999 respectively. 


Imperial Metals Corporation and Sumitomo 
Corp. will produce 3 t/y of gold starting in 1997 at 
the Mount Polley mine in British Columbia. 


The Nickel Plate mine of Prime Resources Group 
Inc. and the Premier Gold mine of Westmin 
Resources Limited, both in British Columbia, 
shut down in 1996 due to the depletion of 
resources. 


In Manitoba, Rea Gold Corporation announced 
that it will produce 2.6 t/y of gold at the Bissett 
Gold mine beginning in 1997. 


Golden Rule Resources started production at the 
Komis mine in Saskatchewan at a rate of 1.4 t/y. 


Battle Mountain Gold Company, which merged 
with Battle Mountain Canada Ltd., brought the 
3-t/y Holloway mine in Ontario on stream in 
1996. 


Royal Oak Mines Inc. announced that its annual 
gold production from the Timmins gold camp will 
increase from its current level of 2.5 t/y to 9.3 t/y 
following an expansion at the Pamour and Hoyle 
mines and the start-up of the Matachewan and 
Nighthawk Lake mines. 


Placer Dome Inc. announced that the Mussel- 
white mine in Ontario will produce 6 t/y starting 
in 1997. 


Production increases over the next three years 
are anticipated at the following gold mines in 
Ontario: Goldcorp Inc.’s Red Lake mine, Placer 
Dome Inc.’s Detour Lake mine, Barrick Gold 
Corp.’s Holt McDermott mine, and Kinross Gold 
Corporation’s Hoyle Pond mine. 


In the fall of 1996, Inmet Mining brought the 
5-t/y Troilus gold project in Quebec on stream. 
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¢ The Chimo mine of Cambior inc. is expected to 

close at the end of 1996. Additional gold mine MARKET OUTLOOK 

closures on Quebec in 1997 include MSV ; Total Western World fabrication demand for gold in 

Resou aver Portage mine and Battle Mountain 1996 is expected to decline by 3% to around 2900 t. 

Gold's Silidor mine. The main factor that has contributed to decreased 
fabrication demand is the decline in gold jewellery 
consumption in China and Japan. Investment 
demand in Japan in 1996 is also expected to be down 
due to a weak yen. The 200-t gold sale by the Bank 
of Belgium in early 1996, as well as the possibility 
that the International Monetary Fund will sell 150 t, 
has had a dampening effect on the gold market. 


e In Newfoundland, Richmont Mines Inc. will begin 
production in 1997 at the Nugget Pond project at 
a rate of 1.3 t/y. 


e Royal Oak Mines Inc. announced that production 
at the Hope Brook mine will cease during the 
third quarter of 1997. 


Wor-b OVERVIEW CANADIAN PRODUCTION OUTLOOK 


Canadian gold production peaked in 1991 at 176.6 t 
and then declined to 145.5 t in 1994. The start-up of 
several gold mines during the 1998-99 period should 


e The world’s production of gold over the next few 
years is expected to increase at a rate of around 


2%ly. allow production to increase to around 185 t/y by the 
e Among the five most important gold producers in SOL OOM ESS, 
the world, only Canada and Australia are 
expected to increase production in 1996. US. 
gold production will likely be stable, while pro- PRICE OUTLOOK 
duction declines in South Africa and Russia are ; 
still expected in 1996. The current world economic growth, low inflation 
rates, low interest rates, and the relatively stable 
¢ Until the end of the decade, important production world political climate should help gold prices remain 
increases are expected to come from emerging near current levels. In 1997, the average gold price 
producers such as Papua New Guinea, Indonesia, could be stable at around US$390/troy oz. In the 
Peru and Chile. medium term, the combined effect of increased 
demand for gold products, along with the moderate 
increases in world gold production, should result in 
: some strengthening in the price. For the rest of the 
Figure 1 decade, a gold price of between US$370 and $410/oz, 
Canadian Gold Production, 1985-2000 in constant 1995 dollars, is forecast. 
(tonnes) 
ae Figure 2 
Actual J} Forecast Gold Prices, Annual Average, 1985-2000 
(US$/troy ounce) 
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Lead 


John Keating 

Nonferrous Division 

Telephone: (613) 992-4409 

E-mail: John.Keating @cc2smtp.nrcan.gc.ca 


1995 mine production: $172 million 


World rank: Fourth 
Exports: $240 million 
(concentrate and unwrought) 
Canada 1995  1996e 1997% 
(000 tonnes) 

Mine production 211 265 275 
Metal production mit 315 330 
Consumption (refined) 71 73 75 
Exports (concentrate) 90 170 190 
Exports (unwrought) 209 260 265 
Imports (concentrate) 67 70 Vhs) 
Imports (unwrought) 2) 15 10 


© Estimated; f Forecast. 


1 Sepaes batteries for automotive, industrial and 
consumer purposes account for 70% of the world’s 
demand for lead. Lead’s corrosion-resistant nature 
also lends itself for applications in sheeting for roof- 
ing purposes, while its radiation attenuation proper- 
ties prevent the emission of harmful radiation from 
television, video and computer monitors. Certain dis- 
persive or readily bio-available uses, such as lead in 
gasoline, in piping for drinking water systems, and in 
household paints, have been or are being phased out 
in Canada and certain other countries due to health 
concerns. 


ANNUAL AVERAGE PRICES, 
LONDON METAL EXCHANGE 


1992 1993 1994 1995 1996 
(US¢/Ib) 
24.4 18.1 24.8 28.6 36 


© Estimated. 


CANADIAN OVERVIEW 


e Anvil Range improved mill feed grades at its Faro 
mine in the Yukon. Faro will have completed its 
first full year of operation since it re-opened in 
August 1995. Its annual production capacity of 
lead in concentrate is 98 000 t. 


e Noranda cut output of lead in concentrate by 
about 10 000 t at its Brunswick mine because 
seismic activity affected its ability to produce at 
planned levels. Refined metal production at the 
company’s Belledune smelter is expected to be 
unaffected and to possibly increase during 1996 
because of the through-put of higher-grade con- 
centrates or the purchase of additional material. 


e¢ Cominco’s new Kivcet lead smelter and slag fum- 
ing plant are on schedule for start-up in early 
1997. The new technology will replace the exist- 
ing sinter and blast furnace process, reduce 
emissions, and increase capacity by 20 000 t/y to 
120 000 t/y. 


e Breakwater Resources obtained permitting 
approval and financing to re-open the under- 
ground Caribou and open-pit Restigouche mines 
in New Brunswick. The mines are expected to 
produce 70 000 t/y of lead in concentrate and to 
come on stream during the second half of 1997. 


¢ Cominco continued orebody definition and related 
studies toward a production decision on its Kudz 
Ze Kayah property in the Yukon. Preliminary 
work indicates the possibility of a new mine being 
commissioned early in the next century with a 
rated capacity of 5000 t/y of lead in concentrate. 


e Redfern Resources completed a positive feasibil- 
ity study at its copper-lead-zinc-gold-silver 
Tulsequah Chief property in northwestern 
British Columbia. The study supports the devel- 
opment of an underground mine producing 
5000 t/y of lead in concentrate. 


* San Andreas Resources continued evaluation of 
its Prairie Creek lead-zinc-silver project in the 
Northwest Territories. A geological reserve of 
6.2 Mt grading 14% lead, 12% zinc, 218 g/t silver 
and 0.4% copper has been identified with the 
possibility of the existing 1200-t/d mill producing 
30 000 t/y of lead in concentrate. 
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e Canada banned the use of lead shot and sinkers 
in national wildlife areas, and has the intention 
to introduce, in the future, a national ban on the 
use of lead shot for migratory bird hunting. This 
action is, in part, as a result of OECD risk reduc- 
tion work that identified unacceptable risks to 
some sensitive waterfowl species from exposure 
to lead through the ingestion of spent lead shot. 


WORLD OVERVIEW 


e Kennecott and Hecla re-opened the polymetallic 
Greens Creek mine with a production capacity of 
17 000 t/y of lead in concentrate. The operation 
closed in April 1993 due to low silver, gold and 
base-metal prices. 


e During the fourth quarter of 1996, Arcon 
International is expected to commission the 
Galmoy lead-zinc mine in Ireland which will pro- 
duce 6000 t/y of lead in concentrate. 


e Cominco discovered a new zone of lead-zinc-silver 
mineralization at depth and north of the 
Aquallak deposit, which was found in 1995 at the 
company’s Red Dog mine in Alaska. Aquallak 
contains an inferred resource of 76 Mt averaging 
13.7% zinc, 3.6% lead and 66 g/t silver. It was 
reported that its annual production of lead in 
concentrate would increase by 18% to 100 000 t 
in 1996. 


e BHP Minerals has begun construction at the 
40-Mt Cannington deposit in Queensland. The 
mine is expected to come on stream in 1997 and, 
at full capacity, will produce 170 000 t/y of lead 
in concentrate. 


e CRA’s 180-Mt Century zinc-lead deposit requires 
community, environmental and board approval 
before mine development can begin. The 
Century mine, expected to be in operation in 
early 1998, will produce 41 000 t/y of lead in con- 
centrate. 


e Asarco closed its 70 000-t/y primary lead refinery 
in Omaha, Nebraska, in May. 


e SR installed a second arc furnace and increased 
capacity by 24 000 t/y to 110 000 t/y at its sec- 
ondary lead plant in Indianapolis. A 24 000-t/y 
expansion is also expected to be completed by the 
end of the year at the company’s 71 000-t/y plant 
in Middletown, New York. 


¢ Metaleurop closed its 95 000-t/y Nordenham lead 
blast furnace and commissioned a new 90 000-t/y 
Isasmelt plant, which can process secondary 
material, in March. The new plant was tem- 
porarily closed for technical modifications to 
enhance performance during August. 


¢ Member countries of the OECD agreed to an 
Environmental Ministerial Declaration on lead 
that supports the fact that lead can be used 
safely when properly managed. The Declaration 
calls on countries to consider, if necessary, a 
number of activities to reduce risks from expo- 
sure to lead. It also supports the environmen- 
tally sound recycling of lead and promotes volun- 
tary industry initiatives as a mechanism to 
address concerns with lead. Lead producers 
responded favourably to the Declaration. Ten of 
the world’s largest producers (Aberfoyle, Asarco, 
Boliden, Cominco, Doe Run, Met-Mex Penoles, 
MIM, Noranda, Pasminco and Union Miniére) 
established a not-for-profit International Lead 
Management Centre to work with governments, 
down-stream users and others to address risks to 
human health and the environment from expo- 
sure to lead. 


LEADING WORLD LEAD PRODUCERS 


Producers 
Lead in Producers 

Concentrate 1996e Lead Metal 1996© 
(000 (000 
tonnes) tonnes) 

Australia 458 United States 1 360 

United States 430 China 500 

China 400 United Kingdom 363 

Canada 265 Canada 315 

Peru 247 Japan 289 


© Estimated. 


CONSUMPTION OUTLOOK 


Western World lead consumption is predicted to 
increase by 2.6% in 1996, with a further increase of 
2.5% in 1997. Growth in demand is expected to slow 
in North America and Western Europe, but to con- 
tinue to be strong in Asia, with the exception of 
Japan where consumption continued to fall for the 
fifth consecutive year. 


The recent increase in lead demand is, in part, 
related to weather patterns. Hotter summers and 
colder winters in North America and Europe during 
the last few years have contributed to a greater num- 
ber of battery failures and increased replacement bat- 
tery demand. Lead demand may soften in the short 
to medium term given that fewer batteries may need 
replacement, and if temperatures return to normal 
levels. 


In the long term, lead demand is expected to main- 
tain an average growth rate of 1.0-1.5%/y into the 
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early part of the next century. The battery sector will 
account for most of the growth, with the newly indus- 
trialized nations of Southeast Asia expected to record 
the most rapid growth. 


Figure 1 
Western World Lead Consumption, 1985-2005 
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Source: Natural Resources Canada. 


CANADIAN PRODUCTION OUTLOOK 


In 1996, the mine production of lead is predicted to be 
265 000 t, up 26% from 1995. The increase primarily 
reflects a full year’s production from the Faro and 
Heath Steele mines, both of which re-opened in 1995. 
Mine output is forecast to grow in 1997 to 275 000 t 
after Breakwater Resources re-opens the Caribou and 
Restigouche mines. In the long term, it is expected 
that production will continue to rise as new mines, 
such as Cominco’s Kudz Ze Kayah project, and previ- 
ously closed operations (e.g., Sa Dena Hes) come on 
stream. However, output is expected to fall early in 
the next century unless additional reserves are found 
at existing mines or through new discoveries. 
Secondary lead production is expected to increase by 
about 20% in 1996 from 104 000 t in 1995, and to 
account for approximately 40% of metal production in 
Canada. 


PRICE OUTLOOK 


The annual average price of lead is predicted to reach 
a six-year high of US36¢/lb in 1996, up 26% over 
1995. The improvement is the result of a continuing 
decline in lead metal stocks despite an expected 32% 
increase (year-on-year) in net imports from Eastern 
countries. 


Figure 2 
Canadian Mine Production of Lead, 1985-2005 
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Source: Natural Resources Canada. 


In the short term, prices are forecast to range 
between US30¢ and 36¢/lb as supplies and invento- 
ries remain tight. However, prices could take a 
down-turn if demand softens as the result of a weak 
replacement battery market (see Consumption 
Outlook). Greater secondary output and primary pro- 
duction (from new and re-opened mines) will likely 
surpass demand and place minor downward pressure 
on prices in the medium to long term. The price of 
lead is expected to range between US23¢ and 30¢/b, 
in constant 1995 dollars, over the longer term. 


Bal ee eee 
Figure 3 
Lead Prices, 1985-2005 
Annual LME Settlement 
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Magnesium 


Patrick Chevalier 

Nonferrous Division 

Telephone: (613) 992-4401 
Internet: pchevali@nrcan.gc.ca 


1995 metal production: $200 million® 


World rank: Second 
Exports: $124 million 

Canada 1995 1996e 1997 

(tonnes) 

Production 43 850 50 000 50 000 
Consumption 27 200 30 500 32 000 
Exports 27 150 31 000 31 000 
Imports 10 500 11 300 13 000 


© Estimated: f Forecast. 


Vises main application is as an alloying 
agent for aluminum, which accounted for close to 50% 
of Western World consumption in 1995. The next 
most important use for magnesium metal is for die- 
cast products. Increased interest in magnesium die- 
cast products by the automotive industry is largely 
due to weight savings of about 33% compared to alu- 
minum. The third largest market for magnesium is 
as a deoxidizing and desulphurizing agent in the fer- 
rous industry. Chemical applications include phar- 
maceutical products, perfumes and pyrotechnics. 


ANNUAL AVERAGE PRICES, 


METALS WEEK (U.S. PRIMARY INGOT) 


1992 1993 1994 1995 1996€ 
(US$/Ib) 
1.43 1.45 1.53 1.80 1.93 


© Estimated. 


CANADIAN OVERVIEW 


Magnola Metallurgy announced plans to locate 
its future magnesium plant near Asbestos in the 
Eastern Townships of Quebec. Work continued 
in 1996 on a pilot plant to further refine the 
process. Work on the 58 500-t/y plant is expected 
to begin in 1998, with full production by the year 
2000. 


Norsk Hydro Canada announced a $20 million 
expansion plan for its Bécancour plant in Quebec. 
The plan includes the construction of a new 

15 000-t/y alloy ingot casting line to meet grow- 
ing demand. The plan also includes a second pro- 
ject that will deal with the reprocessing and recy- 
cling of production residues that are normally 
unused. The residues will be converted to 
saleable product or fed back into the magnesium 
production process, leaving only 20% of the origi- 
nal residues for land filling as non-hazardous 
material. Full operation for both projects is 
expected by the fourth quarter of 1997. 


The U.S. Department of Commerce (DOC) provi- 
sionally cut to zero from 21% the anti-dumping 
duty on imports of pure magnesium into the 
United States from Norsk Hydro Canada’s 
Bécancour plant. The 21% anti-dumping rate 
has been in place since November 1993. Two 
more review periods of Norsk Hydro’s imports 
will be undertaken by the DOC before any final 
dumping duty ruling is made. 


WORLD OVERVIEW 


Dead Sea Magnesium, a joint venture between 
Israel’s Dead Sea Works Limited and 
Volkswagen AG of Germany, is expected to start 
magnesium production in October with plans to 
produce up to 10 000 t in 1997. The plant will 
eventually increase its capacity to 55 000 t/y. 


The Icelandic Magnesium Project formed a joint 
venture, Icelandic Magnesium Corp., to build a 
50 000-t/y magnesium smelter. The smelter is 
scheduled to come on stream in the second half of 
1999. Partners in Icelandic Magnesium Corp. 
include Iceland’s Sudurnes Regional Heating 


Nonferrous Metals Outlook - November 1996 15 


Corp., Salzgitter Anlagenbau GmBH of Germany, 
and Consortium Magniy of the Commonwealth of 
Independent States. 


e India’s Southern Magnesium and Chemicals Ltd. 
announced that it will increase its magnesium 
production to as much as 700 t in 1997 from just 
under 520 t in 1996. 


¢ Metallurg Inc. acquired a minority equity stake in 
Solikamsk, the Russian magnesium and rare met- 
als producer. Solikamsk produces tantalum and 
niobium (columbium) oxides, titanium dioxide 
and rare earth compounds, and is also a major 
producer of magnesium. In a separate transac- 
tion, Minmet Financing Co. of Switzerland also 
bought a 15% equity stake in Solikamsk earlier in 
1996. 


¢ Nippon Kinzoku Co. Ltd. established a US$1.8 
million magnesium smelting venture with China’s 
Ningxia Huayuan Metallurgical Import and 
Export Trade Corp. The joint venture, called 
Silver River Corp., is located in the Ningxia Hui 
autonomous region and will produce 1000 t/y of 
refined magnesium. 


CONSUMPTION OUTLOOK 


World primary magnesium consumption was 

303 700 t in 1995, and is expected to increase to 

375 000 t/y by 2000 and to 495 000 t/y by 2005. 
Western World primary magnesium annual growth 
in demand for this period is expected to reach 5% in 
North America, 4% in Western Europe, and 9% in the 
Far East. Growth will be primarily fed by a strong 
demand for magnesium in aluminum alloys, die-cast 


Figure 1 
World Magnesium Consumption, 1985-2005 
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Source: Natural Resources Canada. 


automotive parts and desulphurization applications 
in the steel industry. Magnesium continues to face 
stiff competition from other materials, including alu- 
minum and plastics, in the all-important automotive 
parts sector. New applications and increased aware- 
ness of the advantages of magnesium in certain 
applications are, however, growing, particularly in 
the North American automotive industry. 


In Canada, consumption increased from 23 600 t in 
1994 to 27 100 t in 1995. Strong growth in Canada 
for magnesium continues to come from demand for 
the production of aluminum alloys and for castings 
and wrought products. 


CANADIAN AND WORLD 
PRODUCTION OUTLOOK 


Canadian production increased dramatically with the 
opening of Norsk Hydro’s 40 000-t/y plant at 
Bécancour in 1990. Installed capacity has since 
remained stable, but it is set to rise again with the 
addition of Magnola Metallurgy’s new 58 500-t/y 
plant to be built at Asbestos, Quebec, at the end of 
the decade. By then, Canadian primary magnesium 
production capacity will total about 108 000 t/y. 
Canada was the second largest producer of primary 
magnesium in the world in 1995 after the United 
States. 


World primary magnesium production is expected to 
rise from 303 500 t/y in 1995 to 360 000 t/y by 2000 
and to 500 000 t/y by 2005. 


Figure 2 
Canadian Magnesium Production, 1985-2005 
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Source: Natural Resources Canada. 
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PRICE OUTLOOK 


Prices for primary magnesium continued on a down- 
ward trend for most of the year as the market tight- 
ness experienced last year eased somewhat, particu- 
larly outside of North America. Prices for U.S. 
die-cast alloy and primary ingot remained stable, 
while spot prices eased somewhat towards the end of 
the summer to the US$1.70-$1.80/lb range. In 
September, Norsk Hydro cut its European producer 
price for pure magnesium to DM6.30/kg from 
DM6.55/kg in June and DM6.95/kg at the start of the 
year. The downward pressure on prices in Europe 
was attributed to relatively weak demand in magne- 
sium’s principal markets (aluminum alloying and 
steel desulphurization). Norsk Hydro’s North 
American list price of US$1.94/lb was unchanged, 
reflecting the better market conditions there com- 
pared to in Europe. A major factor that will influence 
magnesium prices in the longer term will be the 
change in supply over the next decade as the result of 
expansions or the opening of new capacity in Canada, 
the Middle East, Australia, and possibly China. The 
availability of this newer, low-cost supply will even- 
tually cause prices to decline slightly, in constant dol- 
lar terms, over the next decade. Prices are expected 
to average US$1.90/lb in 1996, and to remain in the 
$1.50-$1.60/lb range, in constant 1995 dollars, over 
the longer term. 


Figure 3 
Magnesium Prices, 1985-2005 
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Nickel 


Barbara Sutherland 

Nonferrous Division 

Telephone: (613) 992-7568 

E-mail: Barbara.Sutherland@cc2smtp.nrcan.gc.ca 


1995 mine production: $2 billion 


World rank: Second 
1995 exports: $2.14 billion 
Canada 1995 1996€ ~—s-_ 19977 
(tonnes) 
Mine production 181000 189000 195000 
Refined production 121500 130000 134000 
Consumption 16 900 17 000 17 500 


€ Estimated; f Forecast. 


Niicxers resistance to corrosion, high strength over 
a wide temperature range, pleasing appearance, and 
suitability as an alloying agent are characteristics 
that make it useful in a wide variety of applications. 
Major markets for nickel include stainless steel 
(65%), nickel-based alloys, electroplating, alloy steels, 
foundry products, and copper-based alloys. The 
major nickel markets of the United States, Japan and 
Western Europe account for close to 80% of nickel 
demand in the Western World. 


AVERAGE ANNUAL SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1992 1993 1994 1995 1996¢ 
(US$/Ib) 
3.18 2.40 2.88 3.74 3.45 
EST ee a ee 
© Estimated. 


CANADIAN OVERVIEW 


e Exploration continued on Inco’s Voisey’s Bay 
nickel-copper-cobalt property located in northern 
Labrador where the total indicated mineral 
resource of the deposit is now estimated at 
150 Mt of nickel, copper and cobalt. Inco 
announced on November 29 that Argentia-Long 
Harbour is the preferred site for its smelter and 
refinery complex. A feasibility study on the pro- 
ject will be completed by December 31, 1996. 
Once in production, the Voisey’s Bay property is 
expected to produce in the order of 123 000 t/y of 
nickel, which is equal to one third of Inco’s world 
production. 


e Inco’s Victor advanced exploration project near 
Sudbury is scheduled to be completed, along with 
a feasibility study on the property, in the third 
quarter of 1998. Reserves to date stand at 5.4 Mt 
grading 0.54% copper and 2.26% nickel in the 
upper zone 5000 feet below surface, and 6.4 Mt 
grading 5.1% copper and 1.9% nickel in the lower 
zone, which is more than 7000 feet below surface. 
Production could begin as early as 2001. 


e Inco’s Manitoba Division and the 1400 United 
Steelworkers agreed to a new three-year contract 
at Thompson, Manitoba. The contract increases 
wages, pensions and benefits, and enables Inco to 
schedule shifts up to a maximum of 12 hours in 
its mines and utilities departments. The agree- 
ment followed a two-week work stoppage that 
began September 16, 1996, and resulted in a pro- 
duction decrease of 2700 t. 


e Full production from Falconbridge’s 20 000-t/y 
Raglan nickel property in northern Quebec is 
scheduled to begin late in 1997. Reserves at the 
property currently stand at over 18 Mt averaging 
3.13% nickel and 0.88% copper. Exploration con- 
tinues to reveal new zones, the latest of which 
includes assay results of up to 6.1% nickel over 
26.1 metres. Concentrate from the Raglan opera- 
tion will be processed at Falconbridge’s Sudbury 
smelter, which is currently being expanded to 
handle the additional material. 


e Work continued on Sherritt International's = 
debottlenecking project at its refining facilities in 
Fort Saskatchewan, Alberta. The project will 
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result in a total production capacity of 27 000 t/y 
of nickel and 2500 t/y of cobalt. Production of 
25 000 t of nickel is expected for 1996. 


e In October, the Quebec government reported a 
nickel-copper-cobalt discovery near the city of 
Sept-Iles containing surface samples of 2% nickel, 
2.3% copper and 0.1% cobalt. The Quebec govern- 
ment imposed a six-week staking freeze on the 
area which, when lifted on October 9, was the site 
of a flurry of staking activity. 


e Outokumpu Mines Ltd. completed a 1087-m 
exploration ramp at its Montcalm property 
located west of Timmins, Ontario. A total of 
15 600 m of diamond drilling is scheduled to 
begin in November, off the ramp, with results to 
be available in September 1997. Drill-indicated 
reserves to date are estimated at 7.1 Mt grading 
1.54% nickel and 0.72% copper. 


WORLD OVERVIEW 


e Outokumpu and Mining Project Investors (MPI) 
will begin development work on the Silver Swan 
nickel project in Western Australia at a cost of 
A$46 million. The property, which has an indi- 
cated mineral resource of 440 000 t grading 14% 
nickel, will produce 12 000 t/y of nickel in concen- 
trate for five years beginning in mid-1997. 


e An additional 6000-8000 t/y could be added to the 
Silver Swan production from the nearby Cygnet 
deposit, which has an indicated and inferred 
resource estimated at 3.5 Mt grading 1.4% nickel. 
Outokumpu and MPI will be completing a mining 
feasibility study on the deposit later this year. 


e Western Mining Corporation’s (WMC) Mt. Keith 
mine expansion from 28 000 t/y to 42 000 t/y 
nickel in concentrate will be completed by the end 
of 1996. WMC also completed its A$145 million 
sulphur dioxide plant at its Kalgoorlie nickel 
smelter. 


e Inco began work on its US$580 million P.T. Inco 
expansion that will increase production from 
45 000 t/y nickel in matte to 68 000 t/y by late 
1998. Repairs are also under way on the No. 3 
furnace following an explosion on September 10. 
The furnace is expected to be back in full produc- 
tion in January 1997. The closure is expected to 
result in a production loss of 3200 t. 


e Australia’s Resolute Samantha intends to con- 
struct a 537 500-t/y (Stage I) plant for its Bulong 
Nickel project in Western Australia following the 
completion of an A$150 million share placement 
and a bankable feasibility study. The property, 
which contains an estimated 140 Mt of lateritic 
ore grading 1.0% nickel, will produce 9000 t/y of 
nickel and 620 t/y of cobalt by 1998. 


CONSUMPTION OUTLOOK 


World nickel consumption is expected to decrease to 
969 000 t in 1996, compared to 993 000 t in 1995. 
The decrease is due to a reduction in stainless steel 
production and an increase in the availability of 
stainless steel scrap. Real demand for stainless steel 
has, however, increased, but a build-up of stainless 
steel stocks forced producers to cut back, which 
resulted in cutbacks on the quantity of primary 
nickel consumed. Nickel consumption is expected to 
increase in 1997 to 1 007 000 t as demand for stain- 
less steel continues to increase and the de-stocking of 
stainless steel is completed. The long-term outlook 
for nickel consumption is very good. Stainless steel 
demand is expected to increase in developing coun- 
tries such as China, Taiwan and Korea, and in. 
rebuilding countries such as those in the former 
Eastern Bloc. The use of nickel in batteries is also 
seen as a growth market. Over the long term, nickel 
consumption is forecast to increase at an overall rate 
of 2%/y to 1 180 000 t/y by the year 2005. 


Figure 1 
Western World Nickel Consumption, 1985-2005 
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Source: Natural Resources Canada. 


PRODUCTION OUTLOOK 


Canadian nickel production is expected to reach 

189 000 t in 1996 and 195 000 t in 1997, up from 

181 000 t in 1995. Both Inco and Falconbridge are 
producing at close to capacity. The variance in pro- 
duction levels reflects minor production problems 
experienced at all locations that are somewhat mag- 
nified when operations are working at or close to 
their full capacity. Canadian nickel production will 
increase over the next few years through the addition 
of new capacity, including Falconbridge’s Raglan 
operation, which comes on stream in 1997, and Inco’s 
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McCreedy East, 1-D and Birchtree projects, all sched- 
uled for completion and full production by 1999. 
Although a portion of this new production will be 
used to replace depleting orebodies, Canada’s mine 
production of nickel is expected to reach 215 000 t/y 
by the end of the century. At that time, Canadian 
nickel production is expected to increase substan- 
tially as the Voisey’s Bay property begins production. 
Inco’s Victor property could also be in production 
sometime in the new century, along with production 
from its Pipe Deep deposit. Canada’s mine produc- 
tion of nickel could reach 340 000 t/y by the year 
2005. 


World primary nickel production is also expected to 
increase in both 1996 and 1997 to 963 000 t and 

1 004 000 t, respectively. These increases are pri- 
marily due to increased production at existing opera- 
tions. New capacity, through both greenfield projects 
and capacity expansions at existing operations, will 
be coming on stream in 1998. 


Figure 2 
Canadian Mine Production of Nickel, 1985-2005 
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PRICE OUTLOOK 


Despite the decrease in consumption and increase in 
production, the nickel market is expected to have 
only a slight surplus in 1996. The average London 
Metal Exchange (LME) settlement price for nickel, 
however, is estimated to decrease in 1996 to 
US$3.45/lb, compared to US$3.74/lb in 1995. The 
decrease in price reflects the decrease in nickel 
demand. The nickel price was somewhat higher dur- 
ing the first few months of 1996 than fundamentals 
dictated, due in part to investment fund activity 
along with a decrease in LME stocks. LME stocks 
decreased from 40 700 t at the beginning of the year 


to 32 300 t in July, despite the decrease in nickel con- 
sumption. The reason for the decrease in stocks is 
not known. It could be due to nickel producers cover- 
ing their sales contracts, stainless steel producers 
stocking up, or nickel inventories could be building up 
off-warrant (stocks not officially held by the LME). 
The nickel price is forecast to be somewhat higher in 
1997, at around US$3.85/lb, as de-stocking of stain- 
less steel is completed and the demand for primary 
nickel increases. The long-term cash price for nickel 
is forecast to be between US$3.25 and $3.75/b in real 
terms. 


Figure 3 
Nickel Prices, 1985-2005 
Annual LME Settlement 
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Zinc 


Philip Wright 

Nonferrous Division 

Telephone: (613) 992-4403 

E-mail: Philip.Wright@cc2smtp.nrcan.gc.ca 


1995 mine production: $1.6 billion 


World rank: First 
Exports: $1.3 billion 

Canada 1995 1996 1997% 

(000 tonnes) 

Mine production L113 1 250 275 
Metal production 720 735 740 
Consumption 152 156 160 
Exports (conc.) 604 635 650 
Exports (metal) 536 550 560 
Imports (conc.) 177 50 50 
Imports (metal) 4 4 4 


€ Estimated; f Forecast. 


bree is used in the automotive and construction 
industries for the galvanization of steel and manufac- 
ture of die-cast alloys, in the production of brass, in 
semi-manufactures such as rolled zinc, and in chemi- 
cal applications. Promising new applications for zinc 
are in the manufacture of zinc-air batteries and in 
galvanized steel studs as an alternative to wood in 
residential construction. Secondary zinc has become 
an increasingly important source of the metal in 
recent years. Secondary zinc includes high-purity 
refined zinc, remelted zinc of a purity less than 98.5% 
zinc, and zinc scrap used in the production of zinc 
alloys. Canada currently produces only a minor 
amount of secondary zinc exclusively from secondary 
feeds in primary zinc smelters. However, refined zinc 
from the processing of electric arc furnace dusts or 
from the de-zincing of galvanized steel scrap may 
become important in the future. 


ANNUAL AVERAGE PRICES, LONDON METAL 
EXCHANGE FOR SPECIAL HIGH GRADE ZINC 


1991 1992 1993 1994 1995 1996€ 1997 


(US¢/ib) 
506 562°" 43.7 453 468 46°54 


€ Estimated; f Forecast. 


CANADIAN OVERVIEW 


e Cambior’s Gonzague Langlois (formerly Grevet) 
mine reached commercial production in January. 


¢ Bethlehem Resources closed its Goldstream mine 
in January due to exhaustion of reserves. 
Further exploration continues. 


e Breakwater Resources secured financing for the 
re-opening of its Caribou mine and development 
of the nearby Restigouche deposit, both of which 
are expected to come on stream in the second half 
of 1997. 


e Breakwater Resources purchased the Nanisivik 
mine from Alberta Energy in June. 


e Noranda experienced production problems due to 
seismic activity in the lower levels of the 
Brunswick mine. Further losses of around 
50 000 t of zinc in concentrate are expected in 
1997. 


¢ Cominco continued construction of its new lead 
smelter, which is expected to come on stream in 
late 1996 adding 20 000 t/y to its lead capacity at 
Trail. 


e The Finlayson Lake area of the Yukon saw 
increased exploration for volcanogenic zinc- 
copper-lead deposits. Evaluation continued at 
Cominco’s Zudz Ze Kayah orebody, and Westmin 
Resources continued drilling on its nearby 
Wolverine deposit. 


¢ Deep drilling by Falconbridge from the lower lev- 
els of the Kidd Creek mine proved the continua- 
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tion of the orebody to at least 3000 m below sur- 
face. The feasibility of mining at such depths is 
currently being examined. 


WORLD OVERVIEW 


The future of CRA Ltd.’s large Century project in 
Queensland, Australia, remained uncertain 
throughout the year as discussions with local 
Aboriginal groups on jobs and compensation con- 
tinued. The A$1.1 billion project would produce 
450 000 t/y of zinc in concentrate. 


The Dutch government extended the deadline for 
Pasminco’s Budel zinc refinery to cease the pro- 
duction of jarosite residue to July 1999. This 
deadline is in jeopardy as the cessation of jarosite 
production is dependent on a supply of low-iron 
concentrates from the Century project. 


BHP began construction of its Cannington lead- 
zinc mine in Queensland, Australia. Start-up is 
scheduled for 1997 to eventually produce 

50 000 t/y of zinc in concentrate. 


Cominco discovered a new lead-zinc orebody adja- 
cent to its existing Red Dog mine in Alaska. The 
company plans to expand zinc production at Red 
Dog by 170 000 t/y of zinc in concentrate by 1999 
due to the increased reserves. 


Kennecott’s Greens Creek mine, also in Alaska, 
re-opened in June with a capacity of 55 000 t/y of 
zinc in concentrate. The mine had been closed 
since 1993, but subsequent exploration discovered 
a new high-grade zone. 


Several zinc smelter expansions were completed 
in China, including a 100 000-t/y expansion at the 
Zhuzhou smelter in Hunan Province. China’s 
total increased capacity in 1996 was 195 000 t/y 
of refined zinc. 


Construction of Arcon International Resources 
Ple’s Galmoy zinc-lead mine in Ireland proceeded 
toward a fourth quarter start-up and eventual 
production of 66 000 t/y of zinc in concentrate. 


Glencore’s Iscaycruz zinc-lead mine in Peru 
opened in July with a capacity of 55 000 t/y of 
zinc in concentrate. 


Korea Zinc began an 80 000-t/y expansion of its 
Onsan zinc refinery, which will raise its capacity 
to 300 000 t/y of refined zinc by 1997. 


The opening of the Los Frailes open-pit lead-zinc 
mine in Spain was scheduled for late 1996. The 
mine opening will coincide with the closure of the 
nearby exhausted Aznalcollar mine. 


LEADING WORLD ZINC PRODUCERS 


Producers 
Zinc in Producers 

Concentrate 1996© Zinc Metal 1996¢ 

(000 (000 

tonnes) tonnes) 

Canada 1250 China 1 100 
Australia 1008 Canada 735 
China 790 Japan 593 
Peru 740 United States 365 
United States 645 ~— Spain 363 


Source: International Lead and Zinc Study Group. 
© Estimated. 


CONSUMPTION OUTLOOK 


An increase of 2.8% in world zinc consumption in 
1997 to 7 769 000 t is forecast, following an estimated 
slight increase in 1996. An upturn in European zinc 
demand is forecast for 1997 with strong growth con- 
tinuing in Asia, particularly in Korea. In contrast, 
only slight increases are predicted for the United 
States and China, with demand remaining static in 
Japan. 


Beyond 1997, world zinc consumption is forecast to 
grow by an average 2.8%/y to 2005 despite an eco- 
nomic downturn late in the forecast period. Demand 
will be strongest in Asia (with the exception of 
Japan), with China, Thailand and Korea being partic- 
ularly strong. 
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Figure 1 
World Zinc Consumption, 1985-2005 


(million tonnes) 
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Source: Natural Resources Canada. 


22 Nonferrous Metals Outlook - November 1996 


CANADIAN PRODUCTION OUTLOOK 


Canada’s mine production of zinc is expected to 
increase by 12.3% to 1 250 000 t in 1996 with a full 
year’s production at the Faro mine, the opening of the 
Gonzague Langlois (formerly Grevet) mine, and pro- 
duction from the high-grade Battle zone at Myra 
Falls. Further increases in 1997 with the opening of 
the Caribou and Restigouche mines will likely be 
mostly offset by production losses due to ground sta- 
bility problems at the Brunswick mine. Production is 
expected to reach 1 275 000 t in 1997. Beyond 1997, 
production is predicted to remain at a level between 

1 300 000 and 1 400 000 t/y to the year 2000. Mine 
production is then expected to gradually decrease as 
older mines become exhausted unless exploration, 
including that within existing mine infrastructures, 
leads to additional mineable reserves. 


Figure 2 
Canadian Mine Production of Zinc, 1985-2005 
(million tonnes) 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


Although a slowdown in zinc demand is forecast in 
1996, metal production has not matched demand in 
recent years and is expected to increase by only 1%, 
resulting in a zinc metal deficit. However, high stock 
levels, particularly on the London Metal Exchange, 
will likely keep prices depressed until mid-1997. Zinc 
prices are expected to remain in the US44.5¢-45.5¢/b 
range for the remainder of 1996 and to average 46¢/lb 
for the year. 


An improvement in price to an average of US54¢/lb 
(money of the day) is forecast for 1997 as stocks are 
reduced to more normal levels in the presence of 
strong demand. 


Over the longer term, zinc demand is expected to 
remain strong. Therefore, a limited amount of addi- 
tional smelter capacity in the West and lower capac- 
ity utilization in China due to rising production costs 
will likely lead to a continued reduction in stock lev- 
els and to upward pressure on prices. This should 
result in a gradual increase in prices from a range, in 
constant cents, of US54¢-64¢/lb in 1998 to 62¢-72¢/lb 
by 2003. A decline for the remainder of the forecast 
period to US52¢-62¢/b by 2005 is then predicted due 
to a cyclical downturn in zinc markets. 


Figure 3 
Zinc Prices, 1985-2005 
Annual LME Settlement 
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As the end of 1996 approaches, Canada’s economy 
may be characterized as an economy with low infla- 
tion and low interest rates, a strong dollar, very 
strong export performance, generally weak domestic 
demand, and stubbornly high unemployment rates. 
Provincial and federal governments are pursuing 
deficit or debt reduction policies. 


Inflation in Canada, as measured by the change in 
the Consumer Price Index (CPI), has averaged less 
than 1.5% for the first ten months of 1996. This rate 
is in the low range of the Bank of Canada’s inflation 
target of 1-3% and shows no signs of increasing sig- 
nificantly. Wage pressures are minimal, low interest 
rates help keep financing costs down, and subdued 
domestic consumer demand and competitive forces 
contain commodity prices. Most forecasters expect 
the inflation rate to increase only slightly in 1997, in 
line with an anticipated stronger economy, but to still 
average less than 2%. 


The Bank of Canada has reduced interest rates 20 
times over the past year and a half, taking the bank 
rate to 3.25% in November, the lowest since July 
1963. These reductions have been possible for sev- 
eral reasons. First, U.S. rates have remained stable. 
Concerns that the U.S. Federal Reserve Board would 
raise U.S. rates have subsided as recent data indicate 
that the rate of growth in the United States is slow- 
ing to a more sustainable pace. Second, the 
Canadian dollar has maintained and, through 
September and October of 1996, increased its 
strength. Third, investor confidence in Canada is ris- 
ing due to a combination of declining government 
deficits, burgeoning trade surpluses, low inflation, 
and an improving current account. This confidence 
attracts buyers to Canadian bonds and other assets. 
Ironically, the stimulative effect of lower interest 
rates has so far been muted, partly because of the 
dollar’s strength. A higher dollar dampens the econ- 
omy by making exporting and import-competing 
industries less competitive. Given the expectation 
that the economic fundamentals that have allowed 


interest rates to decline will continue, interest rates 
should remain relatively low for at least the next 
year. 


The main engine of growth for the Canadian economy 
in 1996 has been the export sector. A strong U.S. 
economy enabled Canadian companies to achieve 
their highest monthly export total ever in August — 
$23.15 billion. This allowed Canada’s August trade 
surplus to surge to a record $4.02 billion. The trade 
surplus for the first eight months of 1996 totalled 
$24.79 billion. The October labour dispute at 
General Motors will curtail Canada’s export perfor- 
mance in the fourth quarter of 1996, but overall 
exports should continue to grow strongly in the near 
term. Exports are forecast to grow by about 4.8% in 
1996 and to rise by nearly 6% in 1997 in response to 
growth in the United States and elsewhere, in spite 
of the relative strength of the Canadian dollar. 


Domestic consumer spending continues to be slug- 
gish. The main problem has been a lack of substan- 
tial personal income growth. The benefits that con- 
sumers have derived from low interest rates have not 
translated into significantly higher spending. This is 
likely to change, however. According to the Bank of 
Nova Scotia, interest rate cuts have already pumped 
$4 billion into the pockets of borrowers who have 
rolled over old debts at lower rates this year. The 
housing market is showing signs of strength. Since 
May 1996, housing starts have averaged almost 

131 000 units (annual rate) compared to a 1995 aver- 
age of 111 000. For 1996, housing starts should aver- 
age about 127 000 units. Next year, starts should 
improve to average about 140 000 units. Resale 
activity is also up about 20% from levels one year 
ago. Affordability, the lowest mortgage rates in 
almost 30 years, and pent-up demand account for the 
rebound in the housing market. 


Unemployment levels have also dampened con- 
sumers’ enthusiasm for spending. Employment 
losses in the service industry caused September's job- 
less rate to reach 9.9%. In spite of the September 
numbers, employment growth is expected to acceler- 
ate. So far this year employment gains stand at 

106 000. High producer inventories earlier this year 
have been reduced and major private sector restruc- 
turing has probably run its course. These factors, 
together with other positive fundamentals, point to 
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employment gains of about 1.4% in 1996 and a fur- 
ther 2.4% in 1997. However, the unemployment rate 
will probably remain above 9% for the forecast period 
as more people enter the labour force. 


Canada’s Gross Domestic Product (GDP) is expected 
to average about 1.6% for 1996, less than the 1995 
GDP growth rate of 2.3% and less than had generally 
been predicted. Weak consumer spending and large 
inventory reductions in the second quarter con- 
tributed to the lower-than-expected growth. The pic- 
ture for the remainder of the year and for 1997 is 
much brighter as the export and housing sectors per- 
form well and as low interest rates and low inflation 
stimulate consumer confidence and spending. Most 
economists predict that Canada’s GDP will rise by 
about 3% in 1997, the highest rate among the Group 
of Seven. In addition, Canada’s inflation rate will be 
one of the lowest in the industrialized world. 


The U.S. economy grew by 2% in 1995, although by 
the fourth quarter of 1995 the pace had slowed con- 
siderably. In response, the Federal Reserve Board 
reduced its target rate for federal funds by a total of 
50 basis points to 5.25%. This had the desired effect, 
as growth rebounded in the first quarter of 1996 to 
an annualized rate of 2% and accelerated to 4.7% in 
the second quarter. That rate is well above the 2.5% 
considered to be non-inflationary. Strong employ- 
ment growth accompanied the economic expansion. 
The unemployment rate fell from 5.8% in January 
1996 to a seven-year low of 5.1% in August. (The 
unemployment rate rose slightly to 5.2% in 
September and October.) Long-term interest rates 
rose in the late spring on fears that the very strong 
growth would spur inflation. Price increases have, 
however, remained relatively subdued and there are 
few signs that they will accelerate substantially. 
Inflation in the United States is expected to average 
about 3% in 1996 and to increase gradually in 1997 
to average about 3.0-3.5%. One reason for the stable 
inflation scenario is that foreign trade plays a much 
larger role in the U.S. economy than in the past. The 
world economy is competitive, so any price pressure 
in the United States causes higher imports and 
reduced exports, thereby slowing the economy and 
reducing inflationary pressures. 


Some signs that the U.S. economy is slowing to a 
more sustainable level are emerging. Industrial pro- 
duction rose by an annualized rate of 4.5%, consider- 
ably less than the 7% rate in the second quarter. An 
increase in inventory accumulation, consistent with 
signs of weakness in final demand, suggests that 
industrial production will slow further. The rate of 
industrial capacity slipped slightly in October to 
82.7%, below the 85.1% rate reached in late 1994. 
New housing starts fell by 6% in September and the 
value of residential building permits declined for the 
second straight month. Growth in the third quarter 
is expected to ease to about 2.5-3.0% and to ease fur- 
ther to about 2.0% in the fourth quarter. The annual 
growth rate for 1996 is expected to average about 
2.5%, and to remain at about the same level in 1997. 


The Japanese economy rebounded strongly at the 
beginning of 1996 after a weak 1995 performance. 
GDP surged ahead by 3% in the first quarter com- 
pared to the previous quarter, the fastest growth in 
23 years. This performance, spurred by a sharp drop 
in interest rates, ended three years of stagnation. 
For the first half of 1996, growth advanced by 3.1% 
over the previous half-year period. The Japanese 
economy is expected to advance at a slow but steady 
pace through 1997. The Bank of Japan announced its 
intention to maintain the record low discount rate of 
0.5% in an effort to provide support to the economy, 
although rates may have to rise as the recovery gets 
further under way. Private-sector capital spending is 
up and household spending has increased, although 
industrial production remains weak. The Interna- 
tional Monetary Fund (IMF) expects Japan’s GDP to 
increase by 3.5% in 1996 and 2.7% in 1997. 


The European economies are expected to lag behind 
the growth of other areas but to still post modest 
gains of about 1.5% this year and 2.5% in 1997. 
However, uncertainties regarding implementation of 
the Maastricht Treaty and concerns regarding unem- 
ployment may hamper the recovery. Under the 
Treaty, governments that wish to be founding mem- 
bers of the European Monetary Union in 1999 must 
reduce their 1997 budget deficits to 3% of GDP. The 
IMF expects unemployment in Europe to average 
11.4% in 1996 and to decline only slightly to 11% next 
year. According to the IMF, even this figure may be 
optimistic if labour policy reforms are not imple- 
mented. These reforms include reduced unemploy- 
ment benefits, tighter eligibility requirements, lower 
payroll taxes, minimum wage cuts, and changes in 
the way governments handle collective bargaining 
agreements. 


Growth in the developing economies is expected to 
outstrip that of the industrialized world. Overall, the 
economies in the developing countries are forecast to 
grow by 6.3% in 1996 and 6.2% in 1997. The “Asian 
tigers” are again expected to set the pace with growth 
rates of 7.5% in 1997. Latin American economies, led 
by Chile, are also expected to grow strongly, averag- 
ing 4% in 1997. African growth should average about 
5%. Even the traditionally slower-growing regions of 
the Middle East and Eastern Europe are expected to 
outperform the industrialized world with an average 
growth of 3.3% in 1997. 


According to the IMF, the global economy is expected 
to grow 3.8% this year and 4.1% in 1997 within a cli- 
mate of reduced world inflation and near price stabil- 
ity in many of the industrialized nations. 


Note: Information in this article was current as of 
November 27, 1996. 
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1% addition to more traditional market access issues, 
international initiatives aimed at addressing environ- 
mental, health, safety and social concerns with 
respect to minerals and metals have increasing 
potential to affect the competitiveness and acceptabil- 
ity of mineral and metal products in the marketplace. 
The following provides an update on relevant devel- 
opments in a number of international fora and 
regional processes. 


COMMISSION ON SUSTAINABLE 
DEVELOPMENT (CSD) 


In 1992, the United Nations General Assembly 
(UNGA) established the Commission on Sustainable 
Development (CSD) to monitor progress in achieving 
the objectives of the United Nations Conference on 
Environment and Development (UNCED). Since 
then, the CSD has encouraged governments to pro- 
vide annual updates on country-specific activities to 
implement Agenda 21. In June 1997, a Special 
Session of the UNGA will provide an opportunity to 
review the progress that has been made in the five 
years since the UNCED. In addition, it should also 
establish the future direction of global sustainable 
development strategies — in all sectors and in cooper- 
ation with all stakeholders. 


While minerals and metals were not originally con- 
sidered in the context of sustainable development in 
1992, probably because they are generally labelled as 
“non-renewable,” Canada will be submitting a mono- 
graph on the Sustainable Development of Minerals 
and Metals to both the CSD and the UNGA Special 
Session. This monograph will draw on Canada’s new 
Minerals and Metals Policy. 


WORLD TRADE ORGANIZATION 


On the January 1, 1995 starting date of the World 
Trade Organization (WTO), 76 members of the for- 


mer General Agreement on Tariffs and Trade (GATT) 
acceded to the new organization. Since then, total 
membership in the WTO has reached 123 countries. 
Currently, there are 31 countries (including China, 
Russia, Taiwan and Saudi Arabia) that have made 
application to accede to the WTO. Most of the 
smaller countries are from three areas: former Soviet 
Union states, Central and Eastern European coun- 
tries, and the Middle East. Negotiations cover goods, 
services and intellectual property. The process for 
accession is that separate working parties are estab- 
lished for each applicant in which negotiations take 
place on two tracks. In the first track, the working 
party develops the basic terms of accession, including 
general trade policy liberalization commitments. In 
the second track, bilateral negotiations take place 
between the applicant and other WTO members to 
establish tariff and non-tariff concessions. 


The Committee on Trade and Environment (CTE) 
has been actively involved in international trade and 
environment issues. There is a consensus among del- 
egates that it should become a permanent body of the 
WTO, reporting to the General Council. 


AsiA-PACIFIC ECONOMIC 
COOPERATION CounciL (APEC) - 
EXPERT GROUP ON MINERAL AND 
ENERGY EXPLORATION AND 
DEVELOPMENT (GEMEED) 


The Expert Group on Mineral and Energy 
Exploration and Development (GEMEED) held its 
inaugural meeting in Santiago, Chile, in March 1996. 
The GEMEED was created as a sub-group of APEC’s 
Energy Working Group with the purpose of providing 
a forum in which both mining and energy exploration 
and development issues may be addressed within 
APEC. The next GEMEED meeting will take place 
in Seoul in March 1997. 


The effect of the establishment of the GEMEED is 
that it has added a minerals dimension to the work 
themes undertaken by the APEC Energy Working 
Group. Given that the world’s multi-billion dollar 
mining exploration, investment and trade activity is 
primarily taking place among APEC countries, it 
made sense for APEC to create a forum where these 
interests and issues can be discussed in an open and 
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transparent manner. Key elements of the mandate 
of the GEMEED include trade and investment and 
the impact of environmental and health-based regu- 
lations developed in forums outside APEC, but which 
could eventually impact on trade within the APEC 
region. 


A GEMEED workshop was held in Canberra, 
Australia, September 9-12, 1996, to develop a com- 
prehensive database related to mining and energy 
resource-related opportunities, other related data, 
and venture capital financing sources. The objective 
of the database will be to provide APEC member 
economies with an up-to-date assessment of their 
mining and energy resource sectors to facilitate 
strategic planning, definition of new trends, and 
investment in resource development and infrastruc- 
ture. 


NAFTA-CEC Sounpb 
MANAGEMENT OF CHEMICALS 


Canada, Mexico and the United States selected four 
substances for the development of regional action 
plans under the Sound Management of Chemicals 
initiative of the NAFTA Commission for 
Environmental Cooperation (CEC). In addition to 
PCBs, which were pre-selected by the three countries’ 
environment ministers at a meeting in Mexico at the 
end of 1995, the three additional substances chosen 
were DDT, chlordane and mercury. Task forces with 
two representatives from each country were estab- 
lished for each substance to work on development of 
the action plans. A fourth task force was also estab- 
lished to identify criteria for adding future sub- 
stances to this initiative. 


Draft regional action plans were developed during 
the year and copies were distributed to stakeholders 
in advance of a workshop in Mexico City in October. 
Comments and suggestions were made to the task 
forces by stakeholders to assist them with the final 
drafting of the action plans before they are submitted 
to the three environment ministers for final approval 
on December 15, 1996. As a result of stakeholder 
concerns regarding the process for selecting addi- 
tional substances, it was agreed in Mexico that the 
criteria document would be redrafted and the consul- 
tation period would be extended to March 1997 for 
final approval by the environment ministers in June 
1997. All of the other action plans are expected to be 
completed with minor modifications by December 15. 


INTERNATIONAL FORUM ON 
CHEMICAL SAFETY (IFCS) 


The IFCS was established in April 1994 by 114 coun- 
tries for the purpose of identifying priorities for coop- 
erative action and providing advice and recommenda- 
tions to governments, international organizations, 


intergovernmental bodies and nongovernmental orga- 
nizations on aspects of chemical risk assessment and 
the environmentally sound management of chemi- 
cals, including minerals and metals. The Forum is a 
coordinating body with no formal reporting relation- 
ship to the United Nations. 


The Forum has a number of priorities dealing with 
international risk management, harmonization of 
classification and labelling, information exchange, 
risk reduction, education and training, and the pre- 
vention of illegal international traffic in toxic and 
dangerous products. The second international meet- 
ing of the Forum will be held in Ottawa, Canada, in 
February 1997. 


BASEL CONVENTION 


The Basel Convention was intended to restrict the 
transboundary movement of hazardous wastes in 
order to protect countries — particularly developing 
countries — that might not have the capacity or tech- 
nology to handle them safely. The Convention 
defines recycling as a “disposal” activity, and recy- 
clable materials as “wastes.” The Convention came 
into force in May 1992 and, as of October 1996, more 
than 100 countries had ratified the Convention; the 
United States is the most notable exception. 


It is a continuing concern to Canada as well as to 
some other governments that the Convention does 
not adequately distinguish between recyclable mate- 
rials destined for recovery operations and hazardous 
wastes destined for final disposal. At the third 
Conference of Parties (COP) held in September 1995, 
member countries agreed to amend the Convention 
and to immediately ban the export of hazardous 
wastes arising from developed countries and destined 
for developing countries and, by December 31, 1997, 
to ban the export of hazardous recyclables arising 
from developed countries and destined for developing 
countries. 


One major difficulty has been the ambiguity of 
exactly which materials would be subject to the “ban” 
amendment. A Technical Working Group (TWG) has 
been compiling a list of materials that will always, or 
almost always, exhibit hazard characteristics and, as 
such, will be subject to the “ban” amendment. The 
TWG is, as well, compiling a list of materials that do 
not, under normal conditions, exhibit hazard charac- 
teristics as these will be considered to be beyond the 
scope of the Convention. It is expected that the TWG 
will recommend adoption of these material lists to the 
fourth COP tentatively scheduled for September 
1997. 


Work also continues on the development of a 
Compensation and Liability Protocol. Many differ- 
ences remain to be resolved between states, espe- 
cially regarding the channelling of liability (develop- 
ing countries want the generator/exporter always to 
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be held solely liable, regardless of where or when an 
incident occurs), and the scope of the coverage (devel- 
oping countries want the long-term care of disposal 
sites to be included). This will continue, although the 
“ban” amendment will further complicate the discus- 
sions. 


INTERNATIONAL MARITIME 
ORGANIZATION: CONVENTION ON 
THE CARRIAGE OF HAZARDOUS AND 
Noxious SUBSTANCES (HNS) 


The HNS Convention, designed to provide a system of 
liability and compensation for victims of catastrophic 
environmental events, was finalized on May 3, 1996. 
The Convention references lists of products and sub- 
stances as diverse as chlorine gas, land mines and 
sawdust that have their origin in other international 
instruments. 


The Convention includes a shared liability system. 
Once it enters into force, claims for damage will be 
paid by the insurance carried by shippers and by 
funds generated by levies on the volume of shipments 
of substances included in the Convention. Of the 
6500 substances covered, 19 high-volume, low-hazard 
commodities, including coal, nonferrous sulphide con- 
centrates, direct reduced iron and wood chips, 
account for some three quarters of all international 
shipments. Because the Convention requires claims 
to be paid by assessing a fee on all shipments of HNS 
cargoes, Canada negotiated to have these 19 sub- 
stances excluded. This was important for two rea- 
sons: first, it removed the threat of a significant 
administrative and financial burden on Canadian 
shipments of these materials; and second, and more 
importantly, it avoided coal and concentrates from 
being labelled “hazardous and noxious” by a United 
Nations convention. 


The HNS Convention will be open for signature for 
one year from October 1, 1996 to September 30, 1997. 


OECD Risk REDUCTION 


The 1990 OECD risk reduction program started with 
the consideration of five pilot chemicals or groups of 
chemicals, including lead, cadmium and mercury. 
Initial work centred on life-cycle assessment, routes 
of exposure, and on the experience with existing con- 
trols. A number of lead products received particular 
attention, as well as lead in wastes and recycling. In 
February 1996, OECD environment ministers agreed 
to a Ministerial Declaration on lead. In response to 
the challenge from ministers for voluntary initiatives, 
lead producers established the International Lead 
Management Centre (see separate article on Lead). 


With regard to the overall risk reduction program, 
the OECD Joint Meeting of the Chemicals Group and 


Management Committee considered progress to be 
slow and agreed to review the program in light of 
technological advances and lessons learned as a 
result of work undertaken. In addition, members 
stated that there was a need to consider a wider 
range of actions, including the role of non-regulatory 
measures. Member countries also requested more 
information on alternatives to the chemical-by- 
chemical risk-management approach for chemical 
risk reduction. To that end, workshops on non- 
regulatory initiatives and “use clusters” were 
co-hosted by Canada and the United States in 
Washington in September 1996. Some 70 partici- 
pants from 13 countries attended. 


While it was recognized that non-regulatory initia- 
tives, like regulatory initiatives, involve the commit- 
ment of time and financial resources by governments 
and industry, workshop participants agreed that non- 
regulatory approaches and programs offer valuable 
opportunities for reducing risks and should be pur- 
sued by OECD member countries. 


“Use clusters,” which could be formed around any 
grouping: chemicals, processes, uses, alternatives, 
technologies, products, industry sectors, functions, 
geographic regions, health or environmental end- 
points, are potentially useful when compared to a 
chemical-by-chemical approach because of the inher- 
ent efficiencies in dealing with one industry sector 
instead of several unrelated sectors, although much 
more work is needed to find opportunities for this 
approach. 


In November 1996, OECD countries agreed to 
develop a future work plan for risk reduction that will 
include non-regulatory and cluster approaches. The 
work plan will be developed and monitored by a 
newly established Advisory Group on Risk 
Management. 


PROPOSAL FOR A FRAMEWORK 
CONVENTION FOR THE SOUND 
MANAGEMENT OF CHEMICALS 


As was stated in Agenda 21, Chapter 19, the use of 
chemicals is essential to meet the social and economic 
goals of the world community, although much 
remains to be done to ensure the environmentally 
sound management of toxic chemicals within the 
principles of sustainable development. Although 
several international initiatives on hazardous chemi- 
cals have been developed since the United Nations 
Conference on Environment and Development 
(UNCED 1992), an April 1996 meeting of experts 
examined possible “further measures” needed to 
reduce the risk from hazardous chemicals. 
Discussions included the idea of developing an inte- 
grated legal mechanism called a Framework 
Convention. However, Canada is considering that 
more value might be gained by an integrated mecha- 
nism that includes not only legally binding instru- 
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ments, but also non-regulatory initiatives for the 
sound management of chemicals. 


CONVENTION ON LONG RANGE 
TRANSBOUNDARY AIR POLLUTION 
(LRTAP) 


This Convention, negotiated in the context of the 
United Nations Economic Commission for Europe, 
has a number of protocols. Those on SOg and NO, 
are best known. Preparations are advancing, how- 
ever, on three additional fronts: persistent organic 
pollutants (POPs), a second stage NO, protocol, and 
heavy metals. 


For heavy metals, formal negotiations of a protocol 
will commence in 1997. Based on preliminary work 
to date, it has been agreed that the negotiations will 
focus on reducing airborne emissions of lead, cad- 
mium and mercury as a first step. The protocol will, 
however, include criteria and a process for adding 
other metals at a later date. Some countries are 
expected to seek future controls on nickel, copper, 
zinc, arsenic and chromium. A key area of debate 
will be efforts by some countries to include limits on 
the use of metals in products within the scope of the 
protocol, even if the products are not direct and sig- 
nificant sources of air pollution. 


Formal negotiations for a POPs protocol will also 
commence in 1997. An initial draft list of substances 
has been prepared, consisting primarily of pesticides 
and industrial chemicals that are already strongly 
regulated in most countries. These substances will 
be subject to strict controls on their use, and in some 
cases all uses may be banned. 


The initial draft list also covers dioxins, furans and 
polycyclic aromatic hydrocarbons (PAHs), which are 
by-products from combustion (e.g., coke ovens, alu- 
minum smelters, etc.). A range of management 
options may be considered for these substances, 
including national emissions reductions and manda- 
tory applications of best available control technolo- 
gies. Negotiations for the POPs protocol are to be 
completed by the autumn of 1997. 


CONVENTION ON PRIOR INFORMED 
Consent (PIC) 


Intergovernmental negotiations began in 1996 to 
turn an existing voluntary arrangement (the London 
Guidelines) covering a handful of pesticides and 
chemicals into a legally binding convention. The con- 
vention would establish export controls on a range of 
substances and perhaps products. Signatory govern- 
ments would have to receive, from the destination 
country, formal consent in advance before any con- 
trolled substance could receive an export permit. 


Currently, one form of asbestos (crocidolite) is cov- 
ered by the voluntary PIC system, as are mercury 
and arsenic-based pesticides. However, a number of 
governments and environmental organizations can be 
expected to seek an expansion in coverage to include 
all banned or severely restricted substances. Metals 
such as lead, mercury, cadmium, radioactive materi- 
als and nickel could be caught up in such a definition. 


Negotiations thus far have been complicated by dif- 
fering interpretations of the negotiating mandate. 
Some countries have sought to focus the discussions 
on PIC, while others have introduced various addi- 
tional chemicals management issues (e.g., chemical 
classification and labelling). Several European 
nations have also sought support for widening the 
scope of the existing PIC mandate to accommodate a 
framework convention for chemicals management. 


The original negotiating mandate called for two sub- 
stantive negotiating sessions, with the convention to 
be adopted at the end of a final third session. 
However, as progress has not been as rapid as was 
originally envisaged, a third substantive negotiating 
session will be needed, likely in the early spring of 
1997. If that session is successful, the convention 
could be ready for adoption in the autumn of 1997. 


LAND-BASED SOURCES OF MARINE 
POLLUTION (LBSMP) 


An intergovernmental conference on LBSMP was 
held under the auspices of the United Nations 
Environment Programme in November 1995. At that 
conference, Canada and 110 other states adopted the 
Global Programme of Action for the Protection of the 
Marine Environment from LBSMP. Heavy metals 
were identified as one of eight categories of pollutants 
that can have an impact upon the marine environ- 
ment. For heavy metals, states are invited to take 
action at the national and/or regional level to pre- 
vent, reduce and/or eliminate emissions and dis- 
charges. Actions at the international level will focus 
on persistent organic pollutants (POPs) and sewage 
and waste water. 


SUSTAINABLE DEVELOPMENT (SD) 
SUMMIT FOR THE AMERICAS 


The Government of Bolivia, with the assistance of the 
Organization of American States (OAS), is organizing 
an SD Summit for the Americas, in Santa Cruz, in 
December 1996. The Summit will produce a 
Declaration of Principles and an Action Plan. This 
will in turn feed into the Summit of the Americas II 
to be hosted by Chile in late 1997. 


Because it is important that governments address the 
environmental, social and economic impacts of min- 
eral development in the context of sustainable devel- 
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es 


opment, Canada has proposed that minerals be 
included in the Declaration of Principles and Action 
Plan. 


The Summit is expected to agree to an initiative that 
sustainable development be addressed at the second 
Mines Ministers of the Americas meeting in Peru in 
September 1997. 


OTHER REGIONAL OR 
BILATERAL NOTES 


China 


The Canada/China Ferrous Minerals and Metals 
Working Group provides a bilateral forum to discuss 
bilateral iron ore, steel and gold issues, including 
Canadian iron ore and steel sales to China, projects 
for Canadian engineering firms, and gold mining 
joint ventures in China involving Canadian compa- 
nies. The date for the next meeting of this group has 
not yet been decided. The Canada/China Nonferrous 
Minerals and Metals Working Group considers such 
topics as business opportunities in both China and 
Canada and developments in international organiza- 
tions that affect how metals are produced, traded, 
used and recycled, as well as future co-operation pro- 
jects between both countries in the nonferrous metals 
sector. The next meeting of the Canada/China 
Nonferrous Minerals and Metals Working Group will 
likely be in April or May in Beijing. 


Korea 


The Canada/Korea Energy and Minerals Working 
Group provides a bilateral forum to consider coopera- 
tion, especially in the areas of investment and explo- 
ration. The next meeting of the Working Group will 
likely be in early 1997 in Seoul. 


European Union 


The Canada-Economic Commission for Europe 
Minerals and Metals Working Group provides an 
annual forum to consider mineral issues of interest to 
Canada and the European Union. The December 
1995 meeting considered such matters as the 
Technical Workshops on Biodegradation/Persistence 
and Bioaccumulation/ Biomagnification of metals and 
metal compounds, positions on the OECD Harmoni- 
zation and Classification and Labelling, and environ- 
mental policy developments. The next meeting is 
expected to be held in December 1996 in Brussels. 
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TABLE 1. CANADA, VALUE OF MINERALS AND MINERAL 


PRODUCTS (STAGE |! TO STAGE IV), IMPORTS BY COMMODITY, 


1994-96 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 
Chromium 

Cobalt 

Copper 

Gold 

lron and steel 

Iron ore 

Lead 

Magnesium and magnesium compounds 
Molybdenum 

Nickel 

Platinum group metals 
Silver 

Tin 

Tungsten 

Uranium and thorium 
Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium compounds 
Salt and sodium compounds 
Sulphur and sulphur compounds 
Talc, soapstone and pyrophyllite 
Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 

Total fuels 


Total mining imports (including fuels) 


Total economy imports 


1994 


2 952 535 
10 210 

1 536 

1 675 

9 168 

64 795 
45 725 

1 501 123 
866 169 
9 585 228 
228 136 
315 601 
89 436 
34 716 
424 092 
210 528 
104 143 
54 385 

7 100 
188 637 
147 410 

5 328 431 
22 170 779 


78 445 

1 734 
224 126 
274 451 
24 103 
10 056 

10 

868 

27 047 
233 610 
9 428 

12 430 
190 949 
2 805 083 
3 892 340 


126 448 
672 989 
8 072 

6 309 

95 417 
93 539 
122 296 

1 124 979 


523 182 
84 970 
42 144 

6 873 901 

768 274 

8 250 327 


35 438 425 


202 737 000 


Sources: Natural Resources Canada; Statistics Canada. 


a First eight months of 1996. 


Note: Numbers may not add to totals due to rounding. 


1995 


($000) 


3 518 547 
13 413 

2 801 

1 373 

11 844 
97 526 
74 989 

1 960 821 
755 502 
10 464 526 
264 532 
337 791 
122 031 
73 481 
716 254 
223 832 
121 977 
56 357 
8775 
170 830 
179 849 
5 949 677 
25 126 728 


74 964 

1 735 
186 687 
307 011 
21 082 

9 466 

78 

787 

ao) PTAs 
289 344 
15 053 

13 648 
214 640 
2 968 530 
4 132 300 


137 961 
685 967 
6 778 

10 553 
100 366 
99 216 
126 385 

1 167 226 


631 474 
45 855 
70 380 

7 846 637 

856 471 

9 380 437 


39 806 691 


225 695 000 


1996a 


2 251 037 
7 731 

1 425 
906 

6 373 

66 066 
Sh LATA 

1 170 647 
619 123 
6 905 500 
197 335 
240 051 
100 341 
26 645 
529 245 
150 914 
77 227 
37 856 

4 281 

163 272 
58 204 

4 077 448 
16 748 804 


50 542 
942 

112 195 
218 595 
15 985 

6 575 

49 

439 

21 758 
201 706 
10 687 

10 518 
122,975 
2 045 345 
2 818 311 


100 442 
436 261 
3 360 
10 167 
74 045 
58 467 
80 993 
763 735 


369 018 
69 202 
44 329 

6 098 242 

565 321 

7 101 783 


27 432 633 


152 962 600 
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TABLE 2. CANADA, VALUE OF MINERALS AND MINERAL PRODUCTS 


(STAGE | TO STAGE IV), EXPORTS BY COMMODITY, 1994-96 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 
Chromium 

Cobalt 

Copper 

Gold 

lron and steel 

Iron ore 

Lead 

Magnesium and magnesium compounds 
Molybdenum 

Nickel 

Platinum group metals 
Silver 

Tin 

Tungsten 

Uranium and thorium 
Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium compounds 
Salt and sodium compounds 
Sulphur and sulphur compounds 
Talc, soapstone and pyrophyllite 
Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 
Natural gas 
Petroleum 
Other fuels 
Total fuels 


Total mining exports (including fuels) 


Total economy exports 


TR 


1994 


5 556 775 
1 574 
alters 
5 137 
2 374 

15 943 
230 728 

2 361 431 

3 626 602 

7 013 845 

935 336 
266 225 
127 303 
62 895 

1 421 470 
145 010 
286 672 
16 273 

1 632 
704 364 

1 176 522 
2 379 983 
26 339 281 


369 092 
4 426 

18 170 

95 809 
145 468 
11 846 
43 242 
273 974 

1 635 916 
462 206 
384 008 
8 076 

152 357 

2 092 698 
5 697 288 


350 820 
23 121 
18 650 
13 841 

9 481 
72 406 
67 685 

556 004 


2 078 830 
6 427 879 
11 312 069 
1 028 595 
20 847 373 


53 439 946 


213 290 163 


Sources: Natural Resources Canada; Statistics Canada. 


a First eight months of 1996. 


Note: Numbers may not add to totals due to rounding. 


1995 
($000) 


6 793 932 
2 100 

1 475 

9 803 

1 866 

14 077 
322 047 
3 619 147 
2 904 428 
8 032 044 
919 961 
314 034 
197 307 
163 402 
2 140 350 
184 744 
336 601 
23 830 

1 395 
686 547 

1 367 950 
3 012 332 
31 049 372 


356 475 
4 265 

19 146 
121 520 
186 919 
9712 

42 309 
275 972 

1 765 113 
526 620 
559 741 
7 142 
200 307 
2 354 748 
6 429 989 


426 068 
36 989 
30 089 
17 377 
13 039 
84 229 
88 100 

695 891 


2 264 604 
5 649 076 
14 247 651 
1 224 801 
23 386 132 


61 561 384 


248 254 353 


19968 


4 239 623 
1 333 

1 098 

6 376 

1 971 

20 952 
267 990 
2 028 177 
2 361 300 
5 542 732 
552 439 
243 034 
134 797 
45 428 

1 549 500 
108 854 
266 373 
14 118 
699 

617 894 
972 014 
2 256 430 
21 233 132 


233 608 
3 697 

11 259 
82 970 
136 861 

6 159 

29 484 
199 132 

1 059 286 
362 167 
320 243 
5 289 
100 128 

1 678 145 
4 228 428 


321 325 
27 402 
15 418 

7 996 

7 381 
54 169 
70 557 
504 248 


1 461 934 
4 599 433 
10 792 907 
901 304 
17 755 578 


43 721 386 


ER 


170 380 600 
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Foreword 


line Minerals and Metals Sector is the focus of federal expertise for mineral 
and metal commodity information. Within the Sector, the Mineral and Metal 
Policy Branch acts as the federal government’s main source of in-depth know]l- 
edge, intelligence and expertise on mineral and metal commodity markets. One 
of its tasks is to forecast metal and mineral demand, supply and price. 


Within the Branch, the Nonferrous Division is responsible for the major base 
metals, the precious metals, certain associated minor by-products, and the sec- 
ondary materials such as scrap. 


The commodity specialists of the Nonferrous Division maintain close contacts 
with industry on a wide range of topics and issues. This year-end publication 
represents a more formal means to disseminate metal market developments 
through the first three quarters of the year and provides forecasts to the year 
2005. We would appreciate your feedback and encourage you to contact the com- 
modity specialists directly with your comments by telephone, facsimile or elec- 
tronic mail (numbers and e-mail addresses are provided at the beginning of each 
chapter). You can also provide feedback to the coordinator of this publication, 
Patrick Chevalier, at tel. (613) 992-4401, fax (613) 943-8450, or e-mail 
pchevali@nrcan.gc.ca. 


effis Lagacé 
prrector General 


NOTE TO READER 


This Outlook has been prepared based on information available to 
Natural Resources Canada (NRCan) at the time of writing. The 

authors and NRCan make no warranty of any kind with respect to the 
content and accept no liability, either incidental, consequential, finan- 
cial or otherwise, arising from the use of this document. 
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Introduction 


Aleksander Ignatow 

Director, Nonferrous Division 
Telephone: (613) 992-3834 
Facsimile: (613) 943-8450 
E-mail: aignatow @nrcan.gc.ca 


Diss outlook for the major nonferrous metals was 
prepared by staff of the Nonferrous Division in early 
December 1998 and reflects the market conditions 
and expectations at that time. 


Canada’s overall Gross Domestic Product (GDP) 
increased by 3.9% in 1997, up strongly from the 
1.6% growth registered in 1996. The mineral indus- 
try accounted for 3.8%, or $26.2 billion, of Canadian 
GDP, up by 4.1% from the previous year. 


Mineral exports continued to perform well although, in 
the later stages of 1997, falling prices for most miner- 
als and metals had a negative effect on Canadian pro- 
ducers and the value of their exports. Nevertheless, 
exports of minerals and mineral products increased 
5.4% to $72.8 billion, resulting in a trade surplus for 


eee 
Figure 1 
1997 Canadian Mine Production 
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Source: Natural Resources Canada. 


these products of $7.4 billion. With a significant 
amount of Canadian nonferrous metals exports des- 
tined for the United States, the continued strong 
growth in U.S. markets has translated into strong 
demand for Canadian nonferrous metals and their 
products. One concern for the export sector is the con- 
tinued weak economic situation in Japan and South- 
east Asia where weak markets and sinking currencies 
are hindering Canada’s exports (especially for exports 
of raw materials such as lumber and aluminum). 


In the first six months of 1998, GDP grew by an 
annualized 3.0%. Slower growth in the United States 
and the effects of the weakness in Asian markets are 
expected to have a dampening effect on Canadian 
exports and cause growth to moderate during the lat- 
ter part of 1998 and into 1999. Despite these moder- 
ating effects, Canada’s economy is expected to finish 
the year with an average growth of just under 3.0%. 
Government fiscal policies aimed at reducing deficits 


Figure 2 
1997 Net Export Earnings 
Mineral Commodities = $21.1 Billion 


Fuels (non-coal) 


Other minerals 
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Source: Natural Resources Canada. 
1 Includes aluminum. 
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and debt, and monetary policies aimed at keeping 
inflation under control, have contributed to this envi- 
ronment and provide a sound basis for continued 
strong growth in Canada. 


The mining industry remains a vital contributor to 
the Canadian economy. In 1997, the mining and 
mineral processing industries directly employed some 
368 000 Canadians. Of these, 64 400 were employed 
in mining, 59 100 in smelting and refining, and 
nearly 245 000 in the manufacture of mineral and 
metal products. 


Nonferrous metals are the second most important sec- 
tor in terms of value of Canadian mineral production 
after non-coal fuels (crude oil, natural gas and ura- 
nium). With a total value of $8.8 billion in 1997, non- 
ferrous metals (excluding aluminum, which is not 
mined in Canada) accounted for 51% of the value of 
non-fuel mineral production. When aluminum produc- 
tion is added, the value of Canada’s nonferrous metal 
production increases to an estimated $13.9 billion. 


In 1997, nonferrous metals generated a net trade sur- 
plus equivalent to about 50% of that for mineral fuels 
(excluding coal). Canada’s overall merchandise 
export surplus was due in large part to the net sur- 
plus generated by the Canadian mining industry. 
Non-coal fuel minerals generated a net surplus of 
$14.8 billion. Nonferrous metals (including scrap), 
with exports of $20.7 billion and imports of $13.4 bil- 
lion, generated a net Canadian trade surplus of 

$7.3 billion. Other mineral products generated a 
combined net trade surplus of $1.6 billion. 


Figure 3 
1997 Value of Exports (Stages | to IV) 


($ billions) 
Thess, 
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Source: Natural Resources Canada. 


Nonferrous and precious metals (aluminum, copper, 
gold, nickel and zinc) are reviewed in the following 
pages. Trade tables covering the period 1996-98 
follow these commodity reviews. 


We would appreciate your feedback, and encourage 
you to contact the commodity specialists directly with 
your comments by telephone, facsimile or electronic 
mail. 
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Aluminum 


Patrick Chevalier 

Nonferrous Division 
Telephone: (613) 992-4401 
Facsimile: (613) 943-8450 
E-mail: pchevali@nrcan.gc.ca 


1997 metal production: $5.2 billion® 


World rank: Third 
Exports (unwrought): $7.1 billion 
Installed capacity: 2.320 Mt/y 
Canada 1997 1998¢ 1999 
(000 tonnes) 
Production 2 327 2 360 2 360 
Consumption 642 700 720 


€ Estimated; f Forecast. 


AN in both its pure and alloyed form, is 
used to make a wide variety of products for the con- 
sumer and capital goods markets. Aluminum’s 
largest markets are transportation (29%), packaging 
(23%), building and construction (19%), electrical 
(8%), machinery and equipment (8%), and consumer 
goods (6%). North America is the largest consuming 
region in the world, accounting for 33% of total West- 
ern World demand. Europe accounts for another 30% 
and Asia accounts for 27%. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1994 1995 1996 1997 1998¢ 

Sil SSS ee 
(US$/t) 

1477 1 806 1 506 1 599 1 360 

NS ae ae 

© Estimated. 


CANADIAN OVERVIEW 


¢ In March, Alcan started construction of a new 
$2.2 billion smelter at Alma, Quebec, to replace 
the Isle-Maligne smelter. When completed, the 
smelter will have an annual capacity of 375 000 t 
of primary aluminum produced with 620 MW of 
hydro-electric power. The Alma smelter is 
expected to start producing metal in the fall of 
2000. 


e In November, Alcan announced that it had 
signed a 10-year aluminum supply agreement 
with U.S.-based auto-maker General Motors for 
the integrated use of aluminum in automobile 
components and structures, including the devel- 
opment of more fuel-efficient vehicles. 


e US. aluminum producer Alcoa returned to 
Canada in 1998 with its acquisition of Alumax. 
Alcoa now owns the 230 000-t/y Lauralco smelter 
and a 25% interest in the 372 000-t/y Aluminerie 
de Bécancour smelter. 


e In February, Reynolds announced that it had 
completed the sale of its Canadian aluminum 
extrusion plants in Richmond Hill, Ontario, and 
Sainte-Thérése, Quebec, to Tredegar Industries. 
The plants manufacture aluminum products used 
primarily in the construction, transportation, 
electrical, machinery and equipment, consumer 
durables, and climbing equipment markets. 


WoRLD OVERVIEW 


e In May, Billiton Ple, Mitsubishi Corporation and 
the Industrial Development Corporation of 
South Africa Ltd. announced the go-ahead of the 
250 000-t/y Mozal smelter project near Maputo, 
Mozambique. The US$1.3 million smelter is 
expected to be commissioned in early 2001. 


e In March, Alcoa announced that it was acquiring 
Alumax. The deal was finalized in July. In 
November, Alcoa reduced primary aluminum pro- 
duction at Eastalco Works in Frederick, Mary- 
land, by 30 000 t/y. Alcoa is the world’s largest 
producer of aluminum and alumina with 250 
operating locations in 30 countries. 
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e Norsk Hydro of Norway announced that it had 
entered into a project agreement with the Gov- 
ernment of Trinidad and Tobago to work towards 
the construction of a 474 000-t/y smelter in 
Trinidad and Tobago. The US$1.5 billion project 
is expected to be built in two stages on Trinidad’s 
west coast at Point Lisas. The first phase is 
planned for 2002 and will have a production 
capacity of 237 000 t/y, while the second phase is 
to be built at a later date. 


e Nordurdal’s new 60 000-t/y smelter in Grundar- 
tangi, Iceland, began producing aluminum in 
June. 


CONSUMPTION OUTLOOK 


Total world consumption of primary aluminum is 
expected to be an estimated 21.4 Mt in 1998, which is 
less than 1% higher than the 22.2 Mt recorded in 
1997. Western World demand is also expected to 
increase by less than 1% to 18.7 Mt in 1998. In 1999, 
demand for primary aluminum is forecast to be 0.5% 
higher in the United States, 0.8% lower in Europe 
and 3.5% lower in Japan. Total world demand for 
aluminum is expected to stay about the same as in 
1998. In the longer term, annual growth of 2-3% is 
forecast for the early part of the next decade. The 
transportation and packaging (in particular, bever- 
age can) markets are expected to lead the increase in 
demand for aluminum to the year 2005. Canadian 
consumption in 1998 is expected to remain strong at 
about 700 000 t. 


Figure 1 
World Aluminum Consumption, 1985-2005 
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Source: Natural Resources Canada. 


CANADIAN AND WoRLD 
PRODUCTION OUTLOOK 


Canada is forecast to produce about 2.360 Mt of pri- 
mary aluminum in 1998. Canada produced 2.327 Mt 
in 1997 valued at an estimated $5.2 billion, ranking 
it third after the United States and Russia. Cana- 
dian aluminum production capacity increased sub- 
stantially during the latter half of the 1980s. Its pro- 
duction capacity is forecast to increase to over 2.6 Mt 
in 2000 with the completion of Alcan’s Alma smelter. 
Other smelter expansion projects in Quebec (at Alou- 
ette, A.B.I. and Lauralco) are dependent on the nego- 
tiation of new long-term power supply contracts with 
Hydro-Québec. Other companies, including U.S.- 
based Alcoa, are exploring the possibility of new 
greenfield expansions in British Columbia. 


World production of aluminum is expected to increase 
to 22.0 Mt in 1998 from 21.8 Mt in 1997. Western 
World production will increase to 16.3 Mt, up from 
16.2 Mt in 1997. Aluminum production in 1999 is 
expected to be about 3.4 Mt in the United States, 

3.8 Mt in Western Europe, and 2.9 Mt in Russia. 


Figure 2 
Canadian Primary Aluminum Production, 
1985-2005 
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PRICE OUTLOOK 


Cash settlement London Metal Exchange (LME) 
prices started the year at or below US$1500/t (68¢/1b) 
and continued in a steady decline to a low of $1261/t 
in July, rising to $1395/t in August, only to resume 
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the overall yearly downward trend in the fourth 
quarter for a year-to-date average of $1365/t (62¢/lb) 
by the end of November. LME inventories, which 
began the year at about 624 000 t, maintained a 
steady decline through to May, followed by a slight 
increase that in turn was followed by another steady 
decline to reach 452 000 t in September. Stocks con- 
tinued to rise thoughout the third quarter to peak at 
about 565 000 t by the end of November. Prices are 
expected to remain at or below the $1300/t range for 
the remainder of 1998. For 1999, prices are forecast 
to average between US$1350 and $1400/t. In the 
longer term, prices are expected to average between 
US$1650 and $1850/t (75¢ and 85¢/Ib) in constant 
1997 dollars. 


Figure 3 
Aluminum Prices, 1985-2005 
Annual LME Settlement 
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Copper 


Geoff Bokovay 

Nonferrous Division 

Telephone: (613) 992-4093 
Facsimile: (613) 943-8450 
E-mail: gbokovay @nrcan.gc.ca 


1997 production: $2.1 billion 
World rank: Fourth 
Exports (concentrate 


and unwrought): $1.77 billion 


Canada 1997 1998 1999 

(000 tonnes) 
Copper mine production 658 700 700 
Refined copper production 560 566 598 
Refined consumption 225 243 250 


€ Estimated: f Forecast. 


6 ciets properties, particularly its high electrical 
and thermal conductivity, good tensile strength, ele- 
vated melting point, non-magnetic properties, and 
resistance to corrosion, make it and its alloys very 
attractive for electrical transmission, water tubing, 
castings and heat exchangers. Copper is the most 
efficient conductor of electrical power, signals and 
heat of all the industrial metals. In Canada, more 
than half of the refined copper consumed annually is 
used for electrical applications, mostly as wire. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1994 1995 1996 1997 1998 
ners ae 
(US$/t) 
2307 2930 2 294 2 276 1 660 


i 


© Estimated. 


CANADIAN OVERVIEW 


Canadian mine production of copper increased in 
1998 due to the start-up of several new mines in 
1997 and 1998, including the Huckleberry, 
Mount Polley and Kemess mines in British 
Columbia and the Raglan mine in Quebec. 


In October 1998, Royal Oak Mines Inc. announced 
that its Kemess gold-copper mine in north-central 
British Columbia had reached commercial 
production. Royal Oak began construction of the 
Kemess facilities in July 1996 and started limited 
production in the concentrator on May 19, 1998. 
The Kemess mine is expected to produce an 
average of approximately 7800 kg/y of gold and 

27 000 t/y of copper over a mine life of approxi- 
mately 16 years. 


Boliden Westmin Limited announced that it 
would suspend operations at its Gibraltar mine 
in December 1998. Boliden acquired the opera- 
tion in early 1998 when it completed the takeover 
of Westmin Resources Limited. The company 
stated that its decision to close the mine was 
based on low ore grades and low copper prices. 


Boliden announced in November 1998 that it 
would temporarily suspend production at its 
Myra Falls operation in mid-December in order 
to address challenging ground conditions in the 
Battle Zone of the mine. The company expects 
that full production will resume by April 1, 1999. 


HBMS is proceeding with the development of its 
Konuto Lake deposit, located 20 km west of Flin 
Flon, Manitoba. The project, which is expected to 
begin commercial operations in the first quarter 
of 1999, will produce about 10 000 t/y of copper in 
concentrate plus zinc. The mine is expected to 
operate for approximately six years. HBMS is 
also proceeding with a feasibility study on its 
Triple Seven deposit, which is adjacent to the 
company’s Callinan mine in Flin Flon. The 
deposit contains a preliminary reserve estimate 
of 13.4 Mt grading 5.8% zinc and 3.3% copper, 
plus gold and silver. 
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WORLD OVERVIEW 


e In 1998, world mine production of copper is fore- 
cast to increase to 12.0 Mt from about 11.5 Mt in 
1997. World production of refined copper is 
expected to increase to 13.8 Mt in 1998 from less 
than 13.6 Mt in 1997, while world refined copper 
consumption is expected to increase to almost 
13.4 Mt from 13.1 Mt in 1997. 


e Asaresult of the economic downturn in South- 
east Asia and rising copper output, copper prices 
weakened in the second half of 1997 and 
remained depressed throughout 1998. The aver- 
age copper price on the London Metal Exchange 
(LME) in 1998 to mid-December was US$1664/t 
(75.5¢/lb). The average LME copper price in 
1997 was US$2276/t (103.2¢/b). 


e At the time of writing, it was expected that 
smelting and refining charges for 1999 contracts 
would be set in the range of US$65-$70/dry met- 
ric tonne (dmt) and 6.5¢-7.0¢/b). Contract prices 
for the first half of 1998 were set at roughly 
US$100/dmt and 10¢/b, declining to US$85/dmt 
and 8.5¢/lb in the second half of the year. 


MARKET OUTLOOK 


Copper consumption growth in Europe and the 
United States, which was very strong during 1998, is 
expected to slow somewhat during 1999. Although 
consumption in China is expected to experience rela- 
tively strong growth in 1999, demand throughout 
much of the rest of Southeast Asia will remain 
depressed. This region experienced a significant 
decline in copper consumption in 1998. 


Without significant further cutbacks of copper out- 
put, it is expected that there will be a world copper 
supply surplus of between 250 000 and 350 000 t in 
1999. 


For the period 2000-2005, copper consumption is 
expected to grow at an annual average rate of about 
3.5%. The largest increases in copper consumption 
will occur in the construction, transportation, and 
electrical and electronics industries. China and India 
are expected to account for a significant portion of 
this growth. 


A number of promising new markets for copper could 
provide significant growth opportunities. These 
include certain roofing applications, fire suppression 
systems, natural gas systems, solar power genera- 
tion, data communications, and the storage of spent 
nuclear fuel. 


While aluminum has largely replaced copper in 
original-equipment automotive radiators, new fabri- 
cation techniques such as no-flux brazing could allow 


copper to regain a significant share of this important 
market. In addition, the expected increase in the 
number of electrical circuits in automobiles could pro- 
vide a significant boost for copper demand. In recent 
years, there has been a noticeable increase in the 
intensity of copper use in residential applications in 
North America. Part of this change is attributable to 
the construction of larger houses and the growth of 
home-based offices. 


Figure 1 
World Copper Consumption, 1985-2005 
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CANADIAN PRODUCTION OUTLOOK 


Depressed market conditions for the various nonferrous 
metals have resulted in the deferral of a number of 
exploration and development projects in Canada. 


While Canadian copper mine production should remain 
constant or increase slightly in 1999, it is expected that 
there will be a slight decline in copper mine output 
beginning in 2000 as closures and cutbacks outweigh 
the effects from the start-up of a limited number of pos- 
sible new operations, including the Kudz Ze Kayah and 
Minto projects in the Yukon and Tulsequah Chief in 
British Columbia. 


The reduced output will largely result from the closure 
of Noranda’s Gaspé and Heath Steele operations and 
reduced output at Inco’s Canadian operations. 


In the longer term, Canadian copper mine production 
should recover to annual output levels in excess of 

800 000 t. Possible new projects include the Casino, 
Fyre Lake, and Wolverine prospects in the Yukon; Red 
Chris and Prosperity in British Columbia; Triple Seven 
in Manitoba; and the Voisey’s Bay project in Labrador. 


Figure 2 
Canadian Mine Production of Copper, 1985-2005 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


While copper consumption is forecast to experience 
growth of about 2.5% in 1999, it is expected that fur- 
ther increases in world copper mine production 
capacity, particularly in South America and Aus- 
tralia, will continue to exert downward pressure on 
prices. An improvement in copper prices can be 
expected in 2000 when the growth of world produc- 
tion capacity is forecast to slow and demand for cop- 
per in Southeast Asia improves. 


In 1999, copper is expected to trade within a range 
between US$1500 and $1700/t (US66¢ and 77¢/b). 
For the first half of the next decade, copper prices 
are expected to trade in a range between US$2000 
and $2300/t (US$0.91 and $1.04/lb) in constant 1997 
dollars. 
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Figure 3 
Copper Prices, 1985-2005 
Annual LME Settlement 
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Gold 


Gilles Couturier 

Nonferrous Division 
Telephone: (613) 992-4404 
Facsimile: (613) 943-8450 
E-mail: gcouturi@nrcan.gc.ca 


1997 mine production: $2.5 billion 


World rank: Fourth 
Exports: $3.5 billion 
(includes exports from 
Bank of Canada gold sales) 
Canada 1997 1998 1999 
(000 tonnes) 
Production 168 165 160 


€ Estimated: f Forecast. 


Gra is valued for its rarity, lustrous beauty, duc- 
tility, high resistance to corrosion, and conductivity. 
It has been treasured for its decorative and monetary 
value for at least 8000 years. Gold has a high den- 
sity, its weight being equal to 19.3 times an equiva- 
lent volume of water. The main industrial uses for 
gold are in jewellery (85%) and electronics (6%). Gold 
bullion coins, such as the Maple Leaf coin, are also 
important products. 


ANNUAL AVERAGE PRICES, LONDON 
BULLION MARKET ASSOCIATION 


1994 1995 1996 1997 1998° 
(US$/oz) 
383 384 388 331 295 


© Estimated. 


CANADIAN OVERVIEW 


e Royal Oak Mines Inc. commissioned the Kemess 
South project (6.6 t/y) in British Columbia in 
1998. 


e In Manitoba, the Bissett Gold mine (2.6 t/y) was 
re-opened in August 1998 by Harmony Gold. 


e Claude Resources re-opened the old Madsen mine 
(1.5 t/y) in the Red Lake region. 


e The Casa Berardi mine in Quebec was purchased 
by Aurizon Mines. Once the exploration program 
is completed, Aurizon will conduct a feasibility 
study to determine if the mine should be 
re-opened. 


WORLD OVERVIEW 


e The world’s production of gold over the next two 
years is expected to remain stable. 


e By the year 2000, total production from the 
world’s top five gold producers is likely to show a 
100-t decrease. South Africa’s production is 
expected to decrease by 20 t to 470 t/y, while the 
combined gold production of the United States, 
Australia and Canada will likely show an 80-t 
decrease. China’s gold production should remain 
stable. 


e Through to the end of the decade, important pro- 
duction increases are expected to come from 
emerging producing countries such as Indonesia, 
Peru, Papua New Guinea and Chile. 


MARKET OUTLOOK 


Total world fabrication demand for gold in 1998 is 
expected to fall by around 5% to 3150 t. World gold 
fabrication is particularly affected by the poor demand 
in Asian countries, notably the Republic of Korea, 
China, Taiwan and Japan. 
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However, the downward trend in world fabrication 
demand in 1998 was dampened by the consumption 
increase in India. India, which was the world’s largest 
gold consumer in 1997 with 737 t, is expected to have 
its consumption rate grow by around 20% in 1998. 


Finally, the possibility that the Swiss National Bank 
may start selling 1200 t of gold by the year 2000, and 
the uncertainty surrounding the role of gold in view of 
the newly created European Central Bank, continue to 
generate a negative sentiment for the gold market. 


CANADIAN PRODUCTION OUTLOOK 


Canadian gold production peaked at 176.6 t in 1991, 
declined to 145.5 t in 1994, and then increased to 
168 tin 1997. As a result of several gold mine clo- 
sures due to the depletion of ore reserves or the low 
gold price, Canadian gold production is expected to 
decrease to around 155 t/y by the year 2000. 


Figure 1 
Canadian Gold Production, 1985-2000 
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PRICE OUTLOOK 


In 1998, an average gold price of US$295/troy oz is 
forecast, compared to $331/oz in 1997 and $388/oz in 
1996. In the medium term, the increased demand for 
gold products, particularly in the jewellery sector, 
along with a stabilization of world gold production, 
should result in some strengthening in the price of 
gold. Until the end of the decade, an annual average 
gold price of between US$300 and $330/oz (in con- 
stant 1997 dollars) is forecast. 


Figure 2 
Gold Prices, Annual Average, 1985-2000 
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Nickel 


Bill McCutcheon 

Nonferrous Division 

Telephone: (613) 992-5480 
Facsimile: (613) 943-8450 
E-mail: bmccutch @nrcan.gc.ca 


1997 mineral production: $1.78 billionP 


World rank: Second 
1997 exports: $2.1 billion 
Canada 1997 1998 1999 


(tonnes) 


Mine production 190500 191000 209000 
Refined production 131600 129000 142000 
Consumption 17000 #17500 16 800 


€ Estimated; f Forecast; P Preliminary. 

Notes: Mineral production refers to recoverable content 
in concentrates shipped, whereas mine production 
refers to metal content in concentrates produced. 
“Refined” production refers to “primary” nickel produc- 
tion,which includes refined nickel, nickel in nickel oxide 
sinter, and nickel in nickel chemicals. 


Spa resistance to corrosion, high strength over 
a wide temperature range, pleasing appearance, and 
suitability as an alloying agent are characteristics 
that make it useful in a wide variety of applications. 
Major markets for nickel include stainless steel 
(65%), nickel-based alloys, electroplating, alloy steels, 
foundry products, and copper-based alloys. Scrap is 
an important nickel source for stainless steel produc- 
ers, accounting for 45% of their nickel inputs. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1994 1995 1996 1997 1998e 
(US$/ib) 
2.88 3.74 3.40 3.14 2.10 


© Estimated. 


CANADIAN OVERVIEW 


e An environmental panel evaluating Inco’s Voisey’s 
Bay project heard presentations from September 
to November 1998. The panel is expected to sub- 
mit recommendations by mid-February 1999. 


e Inco and the Government of Newfoundland and 
Labrador broke off negotiations on whether the 
mining licence for Voisey’s Bay would include a 
requirement to smelt and refine the entire output 
in the province. The provincial government 
tabled amendments in the Legislative Assembly 
on November 17 to remove ambiguity about the 
Government’s ability to order smelting and refin- 
ing within the province. The amendments were 
also intended to reduce the Government’s expo- 
sure to legal challenge. 


e Inco continued cutting costs in 1998; work force 
reductions should total 1390 by year-end. In 
April, Inco announced plans to develop 5.9 Mt of 
ore grading 3.5% nickel and 3.1% copper to the 
2500-m level at the Creighton mine. The com- 
pany also shut down its Shebandowan and Whis- 
tle mines as previously scheduled. Others slated 
to close include: Levack/McCreedy West in late 
1999, Frood and Crean Hill in 2000, and Coleman 
in 2001. The Birchtree deepening project, the 
Garson mine, and the low-grade area at the 
Stobie mine are tentatively operating after a 
worker-management agreement on “non- 
traditional” cost-cutting. 
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e In July, Inco announced that production from its 
Canadian mines would decline from 100 000 t/y to 
80 000 t/y over two to three years. In October, 
Inco forecast its 1998 production at 425 million lb 
(192 800 t), down 20 million lb from the previous 
forecast. 


e Inco and Jubilee Gold Mines of Australia agreed 
that Jubilee may elect to supply Inco with 
10 000 t/y of nickel in concentrate or ore for 
three years. The plan is subject to Jubilee 
obtaining financing, licences, and native title 
agreements. Jubilee must make a decision before 
September 30, 1999. 


e Falconbridge officially opened its new Raglan 
mine on July 15, 1998. Planning to increase 
production at Raglan was slowed by low metal 
prices. 


e Sherritt continued de-bottlenecking its refinery 
in Fort Saskatchewan, Alberta. Its production 
reached a record level in the third quarter of 
1998 as Sherritt continued to operate the plant to 
maximize cobalt output. 


¢ Cobatec filed for protection under the Canadian 
Bankruptcy and Insolvency Act in October to give 
it time to restructure its finances and debt. 
Cobatec continued to expand its solvent extrac- 
tion plant in Ontario, operating with feed from 
Cuba. 


WORLD OVERVIEW 


e The progress of Australia’s three nickel-cobalt lat- 
erite hydrometallurgical projects was closely fol- 
lowed by the nickel industry. Initial production is 
expected by year-end from the 8500-t/y Ni Cawse 
and 9000-t/y Bulong projects. The 45 000-t/y 
Murrin Murrin project is expected to produce ini- 
tial metal early in 1999. Operators expect to 
reach full production capacity within 18 months. 


e Anaconda Nickel announced its intentions to begin 
the second stage of the Murrin Murrin project to 
raise output to 115 000 t/y of nickel plus cobalt. 
The financing has not yet been raised. 


¢ Calliope Metals plans to complete a bankable 
feasibility study, environmental study and 
financing arrangements in 1999 for a 35 000-t/y, 
US$600 million nickel pressure acid leach refin- 
ery at Nakety, New Caledonia. The planned ore 
feed to the plant grades 1.47% nickel and 0.12% 
cobalt. 


¢ A bankable feasibility study of the Ramu nickel- 
cobalt laterite deposit in Papua New Guinea was 
completed in October. The nickel output envis- 
aged is 33 000 t/y from an orebody grading 1.01% 
nickel and 0.1% cobalt. 


e January-September Russian nickel exports to non- 
C.LS. destinations totalled 154 500 t, down 4.6% 
from the same period in 1997. Scrap exports 
declined due to low prices; merchants noted declin- 
ing grades of scrap exported. Russia may tax its 
exports of nickel scrap in 1999. 


e Other production cuts were announced in 1998. 
The major ones include an 8000-t cut at Falcon- 
bridge’s Dominican Republic smelter and 
10 000 t/y of closures at WMC in Australia. 


e In September, Billiton made an offer for the out- 
standing shares of QNI Ltd. at a premium of over 
30% above share value at the time. 


e Falconbridge expanded its refinery capacity in 
Norway by 25% to 85 000 t/y. In New Caledonia, 
the company signed a joint-venture agreement 
with Société Miniére du Sud Pacifique (SMSP) to 
investigate building a 54 000-t/y ferronickel 
smelter. 


e Inco and BRGM (85% and 15%, respectively) are 
proceeding with construction of a pilot operation 
to test Inco’s hydrometallurgical process on ore 
from their Goro deposit. Start-up is scheduled for 
mid-1999. A decision is expected in 2000 on 
whether or not to proceed with a plant with initial 
capacity of 27 000 t/y of nickel plus 2700 t/y of 
cobalt. Inco stated that it was seeking additional 
partners. Ore reserves are 165 Mt grading 1.60% 
nickel and 0.16% cobalt. 


e Preston Resources bought the Bulong project for 
A$319 million. It also owns the Marlborough lat- 
eritic nickel-cobalt project. The Queensland gov- 
ernment approved six of ten mining leases at 
Marlborough; the remaining four require native 
claim issues resolution. Preston plans to seek 
financing for a 19 400-t/y nickel plus 1600-t/y 
cobalt facility in 1999. 


CONSUMPTION OUTLOOK 


World primary nickel consumption is forecast at 
1.0 Mt in 1998, a drop of 0.8% from the 1.08 Mt in 
1997, reflecting the effects of the continued financial 


crisis that began in Asia in 1997. Stainless steel pro- 


duction in 1998 is expected to be up marginally to 
16.75 Mt; anti-dumping actions further complicated 
the stainless steel market. Primary nickel consump- 
tion is expected to increase in 1999 to 1.05 Mt, 
reflecting increased stainless steel consumption, 
which will reach 17.5 Mt. Assuming world financial 
crises are largely solved by mid-1999, the consump- 
tion of stainless steel in 2000 may reach 18.5 Mt, 
thereby raising primary nickel consumption to 

1.1 Mt. Thereafter, nickel consumption is projected 
to increase at an average rate of about 3.4%/y, with 
actual consumption in any year either above and 
below this trend line. 
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Figure 1 
World Nickel Consumption, 1985-2005 
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PRODUCTION OUTLOOK 


Canadian mine production of primary nickel is 
expected to reach 201 000 t in 1998. Thereafter, the 
level of Canadian production is dependent upon the 
direction of nickel prices. With low nickel prices 
expected to continue in 1999, Canadian nickel produc- 
tion is expected to decline as Inco closes mines 
between 1999 and 2000. Raglan’s output in 1999 is 
expected to be higher than in 1998, its start-up year. 
Thereafter, the future is less clear. 


At Voisey’s Bay, if the environmental panel recom- 
mends proceeding with the mine and the mill, obsta- 
cles still remain: a decision is pending in a court case 
whether a nickel smelter and refinery should have 
also been evaluated; the province and Inco disagree 
about building a smelter and refinery in the province; 
land claims between the provincial and federal gov- 
ernments and the two Aboriginal groups in the area 
have not been resolved; and negotiations for separate 
impacts and benefits agreements between Inco and 
the two Aboriginal groups have not been completed. 


Continued low prices threaten the ability of Canadian 
producers to maintain planned production levels and 
ore reserves. If costs cannot be controlled, cut-off 
grades will increase and ore reserves will decrease. 
Because of the uncertainties and because there are 
only two major producers, a quantitative forecast for 
production beyond 1999 is not included this year. 


PRICE OUTLOOK 


Because inventories crept upward in late 1998, nickel 
prices are forecast to remain low in 1999, averaging 
US$2.10/b or US$4630/t in current dollars (or 
$2.06/lb in 1997 U.S. dollars). The most significant 
uncertainties with respect to prices are the success of 
the Australian start-ups, the level of Russian exports, 
and the economic recovery in Asia. If the Australian 
projects, Murrin Murrin in particular, encounter sig- 
nificant and sustained problems, prices may increase, 
boosting volatility. 


Throughout 1998, while producers made painful and 
public choices to shut down or cut back operations, 
individual consumers of nickel and stainless steel 
quietly and independently were finding increased 
applications, thereby providing a base for healthy 
future increases in demand. The inevitable price 
increase that is expected to result from a contraction 
of supply concurrent with an expansion of demand 
will be tempered by the prospect of lower-cost nickel 
laterite production. 


The nickel market is small compared to aluminum, 
copper or zinc markets. This translates into higher 
volatility than exists for other major nonferrous met- 
als. Given this volatility, the long-term nickel price is 
not expected to remain outside a range of US$2.00- 
$4.00/lb (in 1997 U.S. dollars) for extended periods. 
Average long-term prices are projected at about 
US$3/b. Some decrease in costs and prices is 
expected due to increased technological efficiency; 
this is shown by the negative slope of the range of 
projected prices in Figure 2. 


Figure 2 
Nickel Prices, 1985-2005 


(US$/b) 
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Source: Natural Resources Canada. 
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December 1998 


Zinc 


Patrick Chevalier 

Nonferrous Division 
Telephone: (613) 992-4401 
Facsimile: (613) 943-8450 
E-mail: pchevali@nrcan.gc.ca 


1997 mine production: $1.9 billion 


World rank: Second 
Exports: $1.8 billion 
Canada 1997 1998 1999 
(000 tonnes) 
Mine production 1 069 1 060 1075 
Metal production 700 745 750 
Consumption 154 161 163 


€ Estimated; f Forecast. 


‘fm is used in the automotive and construction 
industries for the galvanization of steel and manufac- 
ture of die-cast alloys, in the production of brass, in 
semi-manufactures such as rolled zinc, and in chemi- 
cal applications. Promising new applications for zinc 
are in the manufacture of zinc-air batteries and in 
galvanized steel studs as an alternative to wood in 
residential construction. Secondary zinc has become 
an increasingly important source of the metal in 
recent years. Secondary zinc includes high-purity 
refined zinc, remelted zinc of a purity less than 98.5% 
zinc, and zinc scrap used in the production of zinc 
alloys. Canada currently produces only a minor 


ANNUAL AVERAGE PRICES, LONDON METAL 
EXCHANGE FOR SPECIAL HIGH GRADE ZINC 


1994 1995 1996 1997 1998e 
DAS ee mn 
(US¢ilb) 

45.3 46.8 46.5 59.8 46 


€ Estimated: f Forecast. 


amount of secondary zinc exclusively from secondary 
feeds in primary zinc smelters. However, refined zinc 
from the processing of electric arc furnace dusts or 
from the de-zincing of galvanized steel scrap may 
become important in the future. 


CANADIAN OVERVIEW 


e Agnico-Eagle started a new zinc circuit at the 
LaRonde mine in September. The zinc-rich zone 
is being developed in the existing gold mine in 
northwestern Quebec and is expected to produce 
52 000 t/y of zinc in concentrate by 2000. 


e¢ In September, HBMS opened the $17.1 million 
Chisel North zinc mine project, which effectively 
replaces the Photo Lake mine, which was closed 
due to ore exhaustion. In November, HBMS 
released information on its newest ore deposit 
near Flin Flon, Manitoba, called the Triple Seven 
deposit. Development of the Konuto Lake copper- 
zinc mine west of Flin Flon in northern Saska- 
tchewan continued in 1998; it is expected to start 
commercial production in the first quarter of 
1999. Konuto Lake will produce 3500 t of zinc 
annually. 


e Breakwater Resources announced in August that 
it would extend indefinitely the five-week shut- 
down at its Caribou, New Brunswick, zinc-lead 
mine. The company cited metallurgical results 
that have been steadily improving but that have 
not reached the desired levels, and current weak 
metal prices, as factors that led to the shut-down. 


e Anvil Range closed the Faro lead-zinc mine in the 
Yukon in February due to low metal prices. The 
company went into receivership in April. 


¢ In November, Inmet announced it was suspend- 
ing milling operations at its Winston Lake mine. 
In December, the company announced the sus- 
pension of all operations at Winston Lake as a 
result of low zinc prices. The company also 
announced that it had lowered its estimates for 
ore reserves in the lower Pick Lake zone. A deci- 
sion on whether to permanently close the mine or 
put it on care and maintenance until zinc prices 
improve is expected in early 1999. 
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WORLD OVERVIEW 


e Rio Algom, Noranda and Teck announced in 
September that they will proceed with plans to 
develop the US$2.2 billion Antamina copper-zinc 
mine project in Peru. 


e Anglo American announced plans to develop a 
US$980 million zinc mine and smelter project at 
the Gamsberg deposit in South Africa’s Northern 
Cape province. 


e The first phase of a two-phase expansion project 
was completed in October at the Cajamarquilla 
zinc refinery near Lima, Peru. The refinery, 
owned by Cominco of Canada (82%) and 
Marubeni Corporation of Japan (17%), expanded 
its production capacity to 120 000 t/y of refined 
zinc. The second phase will eventually double 
the plant’s annual capacity to 240 000 t when 
completed. 


LEADING WORLD ZINC PRODUCERS 


Producers 
Zinc in Producers 
Concentrate 1998© Zinc Metal 1998 


(000 (000 

tonnes) tonnes) 
China 1200 China 1 400 
Canada 1060 Canada 745 
Australia 993 Japan 615 
Peru 844 United States 390 


United States 730 Korea (Rep. of) 387 


Source: International Lead and Zinc Study Group. 
© Estimated. 


CONSUMPTION OUTLOOK 


An increase of 3.0% in world zinc consumption in 
1999 to 7 990 000 t is forecast, following an estimated 
0.1% increase in 1998. Slower but continued eco- 
nomic growth in North America should result in 
increased zinc demand of over 2% in 1998, with 
Europe also showing an increase of just over 2%. 
Demand in Japan is expected to fall by about 11%. 
In 1999, the growth in North America (3.5%) and 
Europe (1.9%) is expected to continue and demand 
should start to recover in Japan, the Republic of 
Korea and some Southeast Asian nations. 


Beyond 1999, world zinc consumption is forecast to 
grow by an average 2.8%/y to 2005. Galvanizing will 
remain the dominant end use of zinc and exhibit the 
largest increase in consumption during the forecast 
period, followed by brass and die-cast alloys. 


Figure 1 
World Zinc Consumption, 1985-2005 


(million tonnes) 
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Source: Natural Resources Canada. 


CANADIAN PRODUCTION OUTLOOK 


Canada’s mine production of zinc is expected to reach 
1 060 000 t in 1998, a decrease of 1% compared to 
1997. The closure of Anvil Range’s Faro operations 
and Breakwater’s Caribou and Restigouche mines in 
mid-year was offset by increased mine production at 
existing mines and the start-up of the zinc circuit at 
Agnico-Eagle’s existing gold mine in late September. 
For 1999, a 2% increase in zinc mine production is 
forecast as mines that opened late in 1998 complete a 
full year’s production. Beyond 1998, production is pre- 
dicted to remain at a level between 1 300 000 and 

1 400 000 t/y to the year 2001. Mine production is 
then expected to gradually decrease as older mines 
become exhausted unless exploration, including that 
within existing mine infrastructures, leads to addi- 
tional mineable reserves. 


Zinc metal production in Canada was up 6% over last 
year as a result of the completion of the 20 000-t/y 
expansion projects at Cominco’s Trail operations in 
British Columbia and at Noranda’s Valleyfield zinc 
refinery in Quebec. 
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Figure 2 Figure 3 
Canadian Mine Production of Zinc, 1985-2005 Zinc Prices, 1985-2005 
a <7 a Annual LME Settlement 
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Source: Natural Resources Canada. 


Source: Natural Resources Canada. 


PRICE OUTLOOK 


Zinc demand is expected to remain strong throughout 
the rest of 1998 with limited additional Western 
World smelter capacity for increased metal produc- 
tion. A slight zinc metal deficit is forecast for West- 
ern World markets in 1998, primarily as the result of 
a substantial decrease in exports from China to the 
West. Despite the fall in LME stocks to levels well 
below 350 000 t, zinc prices are expected to remain 
weak for the remainder of 1998 and to average about 
US$1025/t (46¢/lb) for the year. 


For 1999, the zinc market is expected to remain fairly 
balanced, with a slight deficit forecast overall. The 
continued market weakness in Japan and other 
Southeast Asian nations is expected to continue to 
exert downward pressure on prices, which should 
average about US$1000/t (45¢/lb). 


Beyond 1998, investments made in the zinc industry 
in recent years are expected to result in large 
increases in mine and smelter capacity near the turn 
of the century. Continued growth in galvanizing 
markets, combined with a gradual recovery in overall 
markets, is expected in the remainder of the forecast 
period, with zinc prices rising to US55¢-60¢/lb by 
2005. 
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TABLE 1. CANADA, VALUE OF MINERALS AND MINERAL 


PRODUCTS (STAGES | TO IV), IMPORTS BY COMMODITY, 1996-98 


1996 1997 1998a 
($000) 

METALS 

Aluminum 3 373 254 3 812 061 2 862 725 
Antimony 11 916 11 007 6 485 
Barium 2 754 5 083 3 845 
Beryllium 908 567 47 
Bismuth 2 102 3 043 1 844 
Cadmium 1 502 1 340 364 
Calcium metals 35 801 40 462 30 798 
Chromium 94 366 97 569 62 473 
Cobalt 72 289 66 804 45 565 
Copper 1 651 541 1 808 499 1 048 846 
Gallium 42 22 17 
Germanium 5 654 8 267 4 156 
Gold 1 077 646 1 434 641 1 102 874 
Hafnium - 17 Sie 
Indium 706 1 489 709 
lron and steel 10 246 501 12 880 721 9 979 460 
Iron ore 334 255 356 472 222 909 
Lead 498 419 558 379 373 130 
Lithium 27 126 32 276 28 655 
Magnesium and magnesium compounds 158 304 203 607 118 626 
Manganese 197 771 166 926 127 212 
Mercury 1 407 730 466 
Mineral pigments 101 981 114 358 86 324 
Molybdenum 38 652 40 407 St31Z 
Nickel 757 989 600 735 433 955 
Niobium 15 864 20 964 16 352 
Platinum group metals 207 343 226 095 125 915 
Rare earth metals 8 744 9619 5 416 
Rhenium 15 9 14 
Selenium 447 390 277 
Silicon 95 469 90 610 69 571 
Silver 125 567 141 402 96 203 
Strontium 1 337 1 874 1 291 
Tantalum 3 576 963 607 
Tellurium 371 59 65 
Thallium 2 1 4 
Tin 56 635 59 378 41 676 
Titanium metals 86 469 72 994 65 131 
Tungsten 6 739 9 172 6 173 
Uranium and thorium 248 005 219 944 167 891 
Vanadium 28 479 44 830 46 623 
Zinc 153 792 275 638 115.523 
Zirconium 39 160 39 005 28 928 
Other metals 6 255 795 1 690 292 5 991 281 
Total metals 26 026 695 31148 721 23 351 743 
NONMETALS 

Abrasives 300 147 349 030 285 092 
Arsenic 892 416 214 
Asbestos 75 220 84 981 51 633 
Barite and witherite 1 868 2 985 1 343 
Boron 26 682 27 338 17 618 
Bromine 1 907 2 197 1119 
Calcium (industrial minerals) 5 574 7 035 4 523 
Chlorine and chlorine compounds 49 837 50 865 38 374 
Diamonds 191 132 222 492 157 930 
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TABLE 1 (cont'd) 


NONMETALS (cont'd) 


Feldspar 

Fluorspar 

Glass and glassware products 
Graphite 

Gypsum 

lodine 

Mica 

Nepheline syenite 

Nitrogen 

Pearls 

Peat 

Perlite 

Phosphate and phosphate compounds 
Potash and potassium compounds 
Salt and sodium compounds 
Silica and silica compounds 
Sulphur and sulphur compounds 
Talc, soapstone and pyrophyllite 
Titanium oxides 

Vermiculite 

Other nonmetals 


Total nonmetals 
STRUCTURAL MATERIALS 


Cement 

Clay and clay products 

Dolomite 

Granite 

Lime 

Limestone flux and other limestone 

Marble, travertine and other calcareous 
stones 

Olivine 

Sand and gravel 

Sandstone 

Slate 

Other structural materials 


Total structural materials 

FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 

Petroleum 

Other fuels 

Total fuels 

Total mining imports (including fuels) 


Total economy imports 


1996 


258 

45 784 
1 682 242 
335 834 
24 855 
9 768 
10 460 
52 

145 831 
15 693 
764 

9 343 
365 694 
35 424 
325 149 
109 357 
15 947 
15 283 
180 046 
5 157 
457 741 


4 443 941 


157 933 
669 653 


1 336: 


35 058 
5 054 
17 382 


32 489 
488 

16 299 
2 127 
5 604 
56 953 


1 000 376 


757 333 
111 361 
70 206 

9 724 328 
306 486 


10 969 714 
42 440 726 


32 228 345 


Sources: Natural Resources Canada; Statistics Canada. 


— Nil; . . . Amount too small to be expressed. 


a First nine months of 1998. 


Note: Numbers may not add to totals due to rounding. 


1997 


($000) 


315 

42 489 
1 858 160 
368 302 
31 008 
18 363 
12 308 
12 

137 228 
16 317 
1 418 
10 553 
422 139 
39 007 
319 671 
126 992 
19 042 
UZ SEEK, 
230 095 
5 462 
519 165 


4 937 384 


186 408 
761 614 
1 459 
35 565 
6 356 
18 079 


39 329 
O27, 
17 581 
2 046 
8 605 
66 304 


1 143 873 


873 057 
137 290 
55 947 

11 740 902 
346 187 


13 153 383 
50 383 361 


38 103 035 


1998a 


337 

28 870 
1 363 438 
298 502 
23 724 
12 988 
Tel22 

2 

105 550 
9 102 

1 258 

8 581 
299 624 
30 161 
192 978 
92 829 
14 230 
8 201 
180 144 
3 985 
377 130 


3 617 202 


137 071 
569 715 
823 

33 403 
4 081 
11 869 


33 577 
461 
12 018 
1 421 
6 120 
49 312 


859 871 


686 176 
83 487 

41 090 

6 339 658 
287 465 


7 437 876 
35 266 692 


28 514 992 
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TABLE 2. CANADA, VALUE OF MINERALS AND MINERAL PRODUCTS 
(STAGES | TO IV), EXPORTS BY COMMODITY, 1996-98 


METALS 


Aluminum 
Antimony 
Barium 
Beryllium 
Bismuth 
Cadmium 
Calcium metals 
Chromium 
Cobalt 
Copper 
Gallium 
Germanium 
Gold 
Hafnium 
Indium 

lron and steel 
Iron ore 

Lead 

Lithium 


Magnesium and magnesium compounds 


Manganese 
Mercury 

Mineral pigments 
Molybdenum 
Nickel 

Niobium 
Platinum group metals 
Rare earth metals 
Rhenium 
Selenium 

Silicon 

Silver 

Strontium 
Tantalum 
Tellurium 
Thallium 

Tin 

Titanium metals 
Tungsten 
Uranium and thorium 
Vanadium 

Zinc 

Zirconium 

Other metals 


Total metals 
NONMETALS 


Abrasives 

Arsenic 

Asbestos 

Barite and witherite 

Boron 

Bromine 

Calcium (industrial minerals) 
Chlorine and chlorine compounds 


1996 


6 328 775 
2 332 

87 

614 

1517 

8 198 

3 655 

29 370 
385 335 
3 028 916 
6 

3 547 590 


8 232 608 
1 032 860 
430 810 
16 

221 788 
6 567 

1 688 

57 534 
71 562 

2 339 044 
33 845 
158 116 
683 


5 560 

87 069 
433 500 
36 

evita 

20 261 
19 012 

1 250 
960 516 
15 540 

1 486 297 
2 849 

3 281 226 


32 238 404 


201 980 
54 

353 188 
5 285 
209 

16 

v2 

132 338 


1997 


($000) 


7 113 025 
875 
184 


1 415 

5 612 

4 281 

33 642 
431 368 
2 929 108 
450 

3 485 710 


8 491 884 
1 258 693 
334 083 
252 921 
6 362 

170 

69 910 

91 676 

2 119 750 
42 459 
182 857 

1 124 

5 324 

98 872 
351 203 
5 

79 

3 097 

17 267 

16 678 
684 

1 003 085 
25 350 

1 789 170 
3 047 

3 853 339 


34 024 759 


208 748 
33 

308 350 
5 907 
498 
148 

33 

149 584 


1998a 


5 363 147 
1 258 


1 565 

2 501 

2 662 

25 435 
354 815 

1 823 370 
1 401 

2 649 381 


7 176 031 
1 024 362 
215 848 
38 

200 994 
6 327 

16 

53 499 
56 838 

1 454 643 
26 795 
139 981 
207 

3 676 

78 898 
388 508 
784 

871 

9 644 

14 044 
588 

637 088 
32 654 

1 196 169 
2 232 

3 225 528 


26 171 798 


170 637 
196 611 
7 635 
234 

23 

83 

117 105 
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TABLE 2 (cont'd) 


1996 1997 1998a 
($000) 

NONMETALS (cont'd) 
Feldspar 63 29 8 
Fluorspar 4941 43 784 55 503 
Glass and glassware products SIE UAL 972 070 752 259 
Graphite 132 208 132 581 101 183 
Gypsum 230 768 288 927 256 261 
lodine 3 739 10 683 10 502 
Mica 9 516 9 240 7 761 
Nepheline syenite 43 919 50 498 40 237 
Nitrogen 834 604 981 713 674 049 
Pearls TT, 1 577 1 403 
Peat 289 132 288 094 238 613 
Perlite = = = 
Phosphate and phosphate compounds 30 192 26 169 22 430 
Potash and potassium compounds 1 546 155 1 752 693 1 559 565 
Salt and sodium compounds 543 287 503 537 399 934 
Silica and silica compounds 13 995 18 370 12 129 
Sulphur and sulphur compounds 495 545 466 797 281 516 
Talc, soapstone and pyrophyllite 7 607 8 010 7 031 
Titanium oxides 152 332 1725/58, 158 399 
Vermiculite - - - 
Other nonmetals 423 594 447 076 310 981 
Total nonmetals 6 389 475 6 861 567 5 387 608 
STRUCTURAL MATERIALS 
Cement 506 880 573 844 459 476 
Clay and clay products 41 809 44 475 27 865 
Dolomite 11 628 11 973 10 163 
Granite 59 399 65 010 49 267 
Lime 24 701 27 203 18 060 
Limestone flux and other limestone 22 928 25 612 27 293 
Marble, travertine and other calcareous 

stones 5 997 21 205 23 414 
Olivine = - - 
Sand and gravel 11 844 15 680 13 793 
Sandstone 42 200 192 
Slate 4 485 4901 2 036 
Other structural materials 49 807 57 682 70 882 
Total structural materials 739 520 847 785 702 441 
FUELS 
Coal and coke 2 620 374 2 733 209 1 902 140 
Natural gas 7 432 768 8 625 631 6 435 973 
Natural gas by-products 1 154 199 1 161 236 612 608 
Petroleum 17 040 149 17 003 697 9 898 892 
Other fuels 251 406 257 592 204 940 
Total fuels 28 498 896 29 781 365 19 054 553 
Total mining exports (including fuels) 67 866 295 71 515 476 51 316 400 
Total economy exports 26 640 197 22 612 217 12 326 230 


Sources: Natural Resources Canada; Statistics Canada. 


— Nil. 
a First nine months of 1998. 


Note: Numbers may not add to totals due to rounding. 
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Foreword 


a ee Minerals and Metals Sector is the focus of federal expertise for mineral 
and metal commodity information. Within the Sector, The Mineral and Metal 
Policy Branch acts as the federal government's main source of in-depth knowl- 
edge, intelligence and expertise on mineral and metal commodity markets. One 
of its tasks is to forecast mineral and metal demand, supply and price. 


Within the Branch, the International and Domestic Market Policy Division is 
responsible for the major base metals, the precious metals, certain associated 
minor by-products, and the secondary materials such as scrap. 


The commodity specialists of the Division maintain close contact with industry 
on a wide range of topics and issues. This year-end publication represents a 
more formal means to disseminate metal market developments through the 
first three quarters of the year and forecasts to the year 2005. We would 
appreciate your feedback and encourage you to contact the specialists directly 
with your comments by telephone, facsimile or electronic mail (number and 
e-mail addresses are provided at the beginning of each chapter). You can also 
provide feedback to the coordinator of this publication, Patrick Chevalier, at 
tel. (613) 992-4401, fax (613) 943-8450, or-e-mail pchevali@nrcan.gc.ca. 


erakand Metal Policy Branch 


NOTE TO READER 


This Outlook has been prepared based on information available to 
Natural Resources Canada (NRCan) at the time of writing. The 
authors and NRCan make no warranty of any kind with respect to the 
content and accept no liability, either incidental, consequential, finan- 
cial or otherwise, arising from the use of this document. 
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December 1999 


Introduction 


Alek Ignatow 

A/Director, International and Domestic 
Market Policy Division 

Telephone: (613) 992-3834 

Facsimile: (613) 943-8450 

E-mail: aignatow @nrcan.gc.ca 


Jie outlook for the major nonferrous metals was 
prepared by staff of the International and Domestic 
Market Policy Division in early November 1999 and 
reflects the market conditions and expectations at 
that time. 


Canada's economy registered strong growth in 1998 
and is expected to continue to grow over the near- 
term forecast period. Overall real Gross Domestic 
Product (GDP) increased by 3.1% in 1998. The min- 
eral industry (excluding the petroleum and natural 
gas industries) accounted for $26.5 billion, or 3.7% of 
Canadian GDP. Despite the overall growth regis- 
tered in the Canadian economy, low commodity 


Figure 1 
1998 Canadian Mine Production 


$17.7 Billion 


Withheld 
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Coal and iron 
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Source: Natural Resources Canada. 


prices, brought about largely by reduced demand in 
Asia, resulted in a decline in the total value of Cana- 
dian mineral production to $44.3 billion in 1998, a 
12.3% decrease from the $50.5 billion recorded in 
1997. The value of metal production declined to 
$10.3 billion from $11.5 billion, a decrease of 10.7%, 
due mainly to a sharp drop in the values of produc- 
tion of zinc (-20.5%), nickel (-20.1%), lead (-20.0%), 
copper (-17.4%) and gold (-8.1%). 


The value of all minerals and mineral product 
exports also declined to $69.3 billion in 1998, a 5.1% 
drop compared to 1997. The value of fabricated 
metal product exports increased by about 15% in 
1998 as exports to the United States increased signif- 
icantly. In spite of the decline in the value of exports 
and an increase in mineral product imports, Canada’s 
overall trade surplus for these products stood at a 
healthy $15.6 billion. 


Figure 2 
1998 Net Export Earnings 
Mineral Commodities = $14.5 Billion a4 
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Figure 3 
1998 Value of Exports (Stages | to IV) 
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In the first six months of 1999, GDP grew by an 
annualized 3.7%. Overall, Canada’s economic growth 
is expected to be higher than previously expected in 
1999, mainly because of stronger investment in both 
residential construction and machinery and equip- 
ment. Government fiscal policies aimed at reducing 
deficits and debt, and monetary policies aimed at 
keeping inflation under control, have contributed to 
this environment and provide a sound basis for con- 
tinued strong growth in Canada. The Canadian 
economy is projected to expand by 3.5% in 1999 and 
by 2.5% in 2000. 


Despite the fall in commodity prices and values of 
production and exports in 1998, the mining industry 
remains a vital contributor to the Canadian economy. 
The mining and mineral processing industries 
directly employed some 367 200 Canadians in 1998, 
a 4.1% increase over the 1997 level of 352 900. 
Losses in employment in the mining sector were off- 
set by increases in the smelting and refining, semi- 
manufacturing and manufacturing sectors. Of these, 
55 700 were employed in mining, 59 600 in smelting 
and refining, and nearly 251 900 in the manufacture 
of mineral and metal products. 


Nonferrous metals are the second most important 
sector in terms of value of Canadian mineral produc- 
tion after non-coal fuels (crude oil, natural gas and 
uranium). With a total value of $7.6 billion in 1998, 
nonferrous metals (excluding aluminum, which is 
not mined in Canada) accounted for 43% of the value 
of non-fuel mineral production. When aluminum 
production is added, the value of Canada’s non- 
ferrous metal production increases to an estimated 
$12.4 billion. 


In 1998, nonferrous metals generated a net trade 
surplus equivalent to about 62% of that of mineral 
fuels (excluding coal). Canada’s overall merchandise 
export surplus was due in large part to the net sur- 
plus generated by the Canadian mining industry. 
Non-coal fuel minerals generated a net surplus of 
$13.2 billion. Nonferrous metals (including scrap), 
with exports of $18.8 billion and imports of $10.7 bil- 
lion, generated a net Canadian trade surplus of 

$8.2 billion. Other mineral products generated a 
combined net trade deficit of $6.9 billion. 


Reviews and forecasts for aluminum, copper, magne- 
sium, nickel and zinc are included in the following 

pages. Trade tables covering 1997, 1998 and the first 
nine months of 1999 follow these commodity reviews. 


We would appreciate your feedback, and encourage 
you to contact the specialists directly with your com- 
ments by telephone, facsimile or electronic mail. 


December 1999 


Aluminum 


Wayne Wagner 

International and Domestic Market Policy Division 
Telephone: (613) 996-5951 

E-mail: wwagner@nrcan.gc.ca 


1998 primary metal production: $4.8 billion® 


World rank: Third 
Exports (unwrought): $4.2 billion 
Installed capacity: 2.247 Mt/y 
Canada 1997 1998P 1999° 20008 
(000 tonnes) 
Production 2327 2374 2370 2400 
Apparent 
consumption 628 734 840 950 


€ Estimated; f Forecast; P Preliminary. 


a in both its pure and alloyed form, is 
used to make a wide variety of products for the con- 
sumer and capital goods markets. Aluminum’s 
largest markets are transportation (29%), packaging 
(22%), building and construction (13%), electrical 
(7%), consumer goods (7%), and machinery and equip- 
ment (6%). North America is the largest consuming 
region in the world, accounting for 35% of total West- 
ern World demand. Europe accounts for another 31% 
and Asia accounts for 24%. 


AVERAGE (THREE-MONTH) ALUMINUM 
PRICES, LONDON METAL EXCHANGE 


Ce er 


1995 1996 1997 1998 1999© 
(US$A) 

1 832 1 535 1619 1 379 1 385 

© Estimated. 


CANADIAN OVERVIEW 


e Alcan Aluminium Limited has completed approxi- 
mately one third of the Alma smelter. This 
375 000-t/y plant will replace the Isle Maligne 
smelter and will expand Alcan’s primary metal 
production by 300 000 t/y. The Alma smelter is 
expected to start producing metal in the fall of 
2000. 


e Alcan, along with Pechiney Corporation of France 
and Alusuisse Lonza Group Limited (algroup) of 
Switzerland, announced a proposed merger on 
August 11, 1999. Once completed, this merger 
would create one of the largest aluminum compa- 
nies in the world. The three companies currently 
have 91 000 employees, will produce approxi- 
mately 18% of Western World primary aluminum 
production, and have combined estimated 1999 
sales of approximately US$23 billion. The merger 
is subject to regulatory and other approvals and is 
expected to be completed in mid-2000. 


e In March, Alcan Aluminium Limited announced 
that it would invest US$46 million in its Kingston, 
Ontario, facilities to expand production of alu- 
minum rolled sheet for the automotive and distrib- 
ution markets. The expansion, to be completed by 
the end of 2000, will increase capacity by 40%. 


Additional information on Alcan, including the 
merger with Pechiney and algroup, can be 
obtained through the Alcan web site at 
http://www.alcan.com/. 


e The Aluminium Association of Canada links the 
Canadian aluminum industry, aluminum users, 
the public and government. Further information 
and web sites of Canadian primary aluminum pro- 
ducers can be found on the Association’s web site 
at http://www.aia.aluminium.qc.ca. 


WoRLD OVERVIEW 


e Alcoa Inc. and Reynolds Metals Company Limited 
announced a proposed merger of their respective 
companies on August 11, 1999. Once completed, 
this merger would create one of the largest 
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aluminum companies in the world. The two 
companies currently have 123 500 employees, 
combined production of approximately 24% of 
world primary aluminum production, and com- 
bined estimated 1999 sales of US$22 billion. The 
merger is also subject to regulatory and other 
approvals and is expected to be completed in mid- 
2000. Additional information can be obtained 
from Alcoa’s web site at http://www.alcoa.com/. 


e Kaiser Aluminum and Chemical Corporation noti- 
fied customers on July 7, 1999, that a July 5 
explosion at its Gramercy, Louisiana, alumina 
refinery required it to declare force majeure on its 
commitments. The Kaiser Board of Directors 
approved reconstruction and expected to have the 
plant in full operation by the end of 2000. Addi- 
tional information can be obtained from the 
Kaiser web site at http://www.kaiseral.com/. 


e Although the alumina market was weak earlier in 
the year, alumina supplies became more difficult 
to obtain for those customers without long-term 
contracts or other sources as a result of the lost 
production at Gramercy. Prices for alumina have 
moved up sharply from approximately US$150/t to 
over $300/t near the end of 1999 as increases in 
production from other sources in Australia, Brazil, 
China and Russia were not sufficient to balance 
the lost production on short-term markets. 


e Expansions of primary facilities around the world 
continue. In addition to the capacity creep, a 
number of small Chinese smelters have 
announced plans for production increases while 
others have completed smaller expansions. In 
addition, Dubal Aluminum completed its expan- 
sion to a capacity of 536 000 t/y in October, and a 
capacity expansion at Noranda’s New Madrid, 
Missouri, smelter to 253 000 t/y is expected to be 
completed by year-end. 


CONSUMPTION OUTLOOK 


World consumption of primary aluminum is esti- 
mated to be 22.6 Mt in 1999, approximately 2% 
higher than the 22.1 Mt recorded in 1998. Western 
World demand is also expected to increase by approx- 
imately 3% to 19.2 Mt in 1999. In 2000, world 
demand for aluminum is expected to increase approx- 
imately 3% from 1999 levels. In the longer term, 
annual growth of 2-3% is forecast for the early part of 
the next decade. The transportation and packaging 
markets are expected to lead the increase in demand 
for aluminum to the year 2005. Canadian consump- 
tion of primary aluminum is expected to remain 
strong at about 750 000 t for 1999, increasing, over 
the longer term, at a rate of about 5-6% annually. 


Figure 1 
World Aluminum Consumption, 1985-2005 


(million tonnes) 


30 


Source: Natural Resources Canada. 


CANADIAN AND WORLD 
PRODUCTION OUTLOOK 


Canada is forecast to produce about 2.4 Mt of 
primary aluminum in 1999. It produced 2.374 Mt 
in 1998 valued at an estimated $4.8 billion, 
ranking it third after the United States and 

Russia. Additional details of Canada’s production 
statistics can be obtained on the Internet at 
http://www.nrcan.gc.ca/mms/efab/data/default.html. 
Although Canadian aluminum production capacity 
increased substantially during the latter half of the 
1980s, it has remained relatively stable during the 
1990s. Canadian production capacity is forecast to 
increase to over 2.6 Mt in 2000 with the completion 
of Alcan’s Alma smelter. Other smelter expansion 
projects in Quebec (at Alouette, A.B.I. and Lauralco) 
are dependent on the negotiation of new long-term 
powersupply contracts with Hydro-Québec. 
Decisions on possible new capacity in British 
Columbia are still pending. 


World production of primary aluminum is expected to 
increase to over 23 Mt in 1999 from 22.6 Mt in 1998. 
Western World production is expected to increase to 
16.9 Mt, up from 16.6 Mt in 1998. Aluminum produc- 
tion in 1999 is expected to be about 3.8 Mt in the 
United States, 3.9 Mt in Western Europe, and 3.2 Mt 
in Russia. 


Figure 2 
Canadian Primary Aluminum Production, 
1985-2005 


(million tonnes) 
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Forecast 


Source: Natural Resources Canada. 


PRICE OUTLOOK 


Metal prices have been volatile over the last few 
years and, in 1999, prices for aluminum were no 
exception. Cash prices for primary grade aluminum 
started the year at approximately US$1200/ (55¢/b), 
declined to a low of $1140/t (52¢/b) in March, and 
rose to above $1500/t in September. London Metal 
Exchange inventories, which began the year at about 
635 000 t, increased to 822 000 t in March and 
decreased to below 800 000 t late in the year (approx- 
imately 13 days of world primary consumption). For 
2000, prices are forecast to be between US$1200 and 
$1650/t. In the longer term, prices are expected to 
continue their volatility between US$1200 and 
$1800/t (55¢ and 82¢/lb). Metal prices can be 
obtained from various news services, journals and 
newspapers, as well as from the London Metal 
Exchange web site at http://www.lme.co.uk/ and from 
http://metalprices.com/.1 


1 Please note the caveats on using these metals prices pub- 
lished here and on web sites such as those mentioned 
above. Readers should verify and confirm that the data are 
appropriate for their use. 
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Figure 3 
Aluminum Prices, 1985-2005 
Annual LME Settlement 
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Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 19, 1999. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Copper 


Maureen Coulas 

International and Domestic Market Policy Division 
Telephone: (613) 992-4093 

E-mail: mcoulas @nrcan.gc.ca 


1998 production: $1.69 billion 
World rank 
(mine production): Third 
Exports (concentrate 
and unwrought): $1.83 billion 
Canada 1998 1999 2000 
(000 tonnes) 
Copper mine production 692 625 677 
Refined copper production 562 556 608 
Refined consumption 246 264 288 


€ Estimated; f Forecast. 


C= properties, particularly its high electrical 
and thermal conductivity, good tensile strength, ele- 
vated melting point, non-magnetic properties and 
resistance to corrosion, make it and its alloys very 
attractive for electrical transmission, water tubing, 
castings and heat exchangers. Copper is the most 
efficient conductor of electrical power, signals and 
heat of all the industrial metals. In Canada, more 
than half of the refined copper consumed annually is 
used for electrical applications, mostly as wire. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


pk ld Ti lh ll etl NE a at ll 


1995 1996 1997 1998 1999€ 
(US$/) 

2 930 2 294 2276 1 654 1570 

© Estimated. 


CANADIAN OVERVIEW 


e Low copper prices forced the joint owners of the 
Highland Valley copper mine to suspend production 
on May 15, 1999, following unsuccessful attempts 
to secure a new labour agreement with the United 
Steelworkers of America that would have included 
wage concessions required to keep the mine prof- 
itable. At the time of closure, copper prices were at 
US65¢/lb, below the mine’s estimated cash produc- 
tion cost of US68¢/lb. On August 30, 1999, employ- 
ees ratified a collective bargaining agreement and 
labour-related terms of an economic plan prepared 
by the British Columbia Job Protection Commis- 
sion that included discounts on wages, electricity 
and other supplies, allowing the mine to re-open. 
Highland Valley is owned by Cominco Ltd. (50%), 
Rio Algom Ltd. (33.6%), Teck Corporation (13.9%) 
and Highmont Mining Co. (2.5%). 


e In mid-April, Royal Oak Mines Inc., the owner of 
the Kemess copper-gold mine in north-central 
British Columbia, was forced into receivership 
after a lengthy struggle against the combined 
effects of low metal prices and a high debt load. 
In October, Northgate Exploration Ltd. reached 
an agreement with the court-appointed interim 
receivers, PricewaterhouseCoopers, to purchase 
the mine. The mine reached commercial produc- 
tion levels in October 1998 and is expected to pro- 
duce an average of approximately 7800 kg/y of 
gold and 27 000 t/y of copper over a mine life of 
approximately 16 years. 


¢ Production at Boliden Limited’s Myra Falls under- 
ground zinc-copper mine on Vancouver Island 
resumed at the end of March 1999 after a three- 
month shut-down to carry out rehabilitation and 
development work to address challenging ground 
conditions in the Battle zone. The mine produced 
15 500 t of copper in concentrate in 1998. 


e¢ Hudson Bay Mining & Smelting (HBMS) 
announced plans to develop its new 777 deposit 
near Flin Flon, with production expected to begin 
in 2003. Production from 777 will replace output 
from other mining operations in the area that are 
scheduled to close due to the exhaustion of ore 
reserves. The deposit is estimated to contain a 
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resource of about 14.5 Mt grading 2.9% copper and 
5.0% zinc, plus gold and silver. 


WORLD OVERVIEW 


e Inthe Unites States, Broken Hill Proprietary Co. 
(BHP) announced in June that it would close its 
Robinson and San Manuel mine operations and its 
340 000-t/y San Manuel smelter and refinery. 
Phelps Dodge also announced in June the tempo- 
rary closure of its Hidalgo smelter and the smaller 
of two concentrators at its Morenci, Arizona, min- 
ing complex. In July, Asarco announced that it 
would reduce production at its Mission mine by 
about 25 000 t/y. 


e In September, Phelps Dodge agreed to purchase 
Cyprus Amax for US$1.8 billion. Phelps Dodge’s 
actions were prompted by an announcement in 
July by Asarco and Cyprus that they intended to 
merge. Phelps Dodge had originally bid to take 
over the merged Cyprus/Asarco; however, Asarco 
backed out of the deal in October and accepted an 
improved offer by Grupo Mexico to purchase its 
assets for US$1.18 billion. As a result of these 
mergers, Phelps Dodge will rank as the world’s 
second-largest copper producer behind the Chilean 
state-owned producer Codelco (Corporacion 
Nacional del Cobre de Chile) and followed by 
Grupo Mexico. 


e In January, commercial production began at the 
US$1.76 billion Collahuasi copper mine in North- 
ern Chile owned by Falconbridge (44%), Minorco 
SA (44%) and a consortium of Japanese companies 
(12%) that includes Mitsui and Co., Ltd., Nippon 
Mining & Metals, and Mitsui Mining & Smelting 
Co. Ltd. The mine expects to produce close to 
440 000 t of copper in concentrate and 50 000 t of 
copper cathode in 1999. 


¢ Production at the US$1.3 billion Los Pelambres 
mine, located 200 km north of Santiago, Chile, 
began in November. The 246 000-t/y mine is a 
joint venture between Anaconda Chile S.A. (60%) 
and a Japanese consortium (40%) that includes 
Nippon Mining, Marubeni, Mitsui, Mitsubishi 
Material Corp., and Mitsubishi Corp. 


e The Batu Hijau copper-gold mine in Indonesia 
also began production in November. The mine is 
expected to produce an average of about 
270 000 t/y of copper and 14 900 kg/y of gold in 
the first five years of the mine life. The project is 
owned by Newmont Mining Corporation (45%), 
Sumitomo Corporation (35%) and P.T. Pukuafu 
Indah (20%). 


CONSUMPTION OUTLOOK 


World refined copper consumption is expected to rise 
by 2.5% to 13.8 Mt in 1999 from 13.5 Mt in 1998. 
Higher-than-expected demand in Asia, particularly 
from South Korea and Taiwan, will offset the contin- 
uing contraction in Europe. Demand growth in the 
United States of 3.4%, while still positive, has slowed. 
World consumption is forecast to rise 4.4% in 2000 to 
14.4 Mt on the strength of a recovery in demand in 
Europe and continuing steady growth in Asia and the 
United States. For the period 2001-05, copper con- 
sumption is expected to grow at an average annual 
rate of about 3.3%. 


The largest increases in copper consumption will 
occur in the construction, transportation, and electri- 
cal and electronics industries. China and India are 
expected to account for a significant portion of this 
growth. 


A number of promising new markets for copper could 
provide significant growth opportunities. These 
include certain roofing applications, fire suppression 
systems, natural gas systems, solar power genera- 
tion, data communications, and the storage of spent 
nuclear fuel. 


While aluminum has largely replaced copper in 
original-equipment automotive radiators, new fabri- 
cation techniques such as no-flux brazing could allow 
copper to regain a significant share of this important 
market. In addition, the expected increase in the 


Figure 1 
World Copper Consumption, 1985-2005 


(million tonnes) 


Source: Natural Resources Canada. 


number of electrical circuits in automobiles could pro- 
vide a significant boost for copper demand. In recent 
years, there has been a noticeable increase in the 
intensity of copper use in residential applications in 
North America. Part of this change is attributable to 
the construction of larger houses and the growth of 
home-based offices. 


CANADIAN PRODUCTION OUTLOOK 


Canadian copper mine production decreased in 1999 
due to the temporary closure of the Highland Valley 
and Myra Falls mines in British Columbia and the 
permanent closure of the Gaspé mine in Quebec. 


Mine output in 2000 is expected to recover to pre- 
1999 levels based on steady output from HBMS and 
full production at the Kemess, Myra Falls and High- 
land Valley mines. In the longer term, Canadian cop- 
per mine production should recover to annual output 
levels approaching 800 000 t. Possible new projects 
include the Wolverine prospect in the Yukon; the Red 
Chris, Prosperity and Tulsequah Chief projects in 
British Columbia; and the Voisey’s Bay project in 
Labrador. 


Figure 2 
Canadian Mine Production of Copper, 1985-2005 
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Source: Natural Resources Canada. 
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PRICE OUTLOOK 


The combined effect of production cuts and growth in 
all of the major consuming regions should result in a 
more balanced metal market in 2000. A copper metal 
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surplus of between 250 000 and 300 000 t is forecast 
in 1999, while the metal balance is expected to range 
between +100 000 t and -100 000 t in 2000. 


The recovery in copper prices that began in mid-1999 
is forecast to continue into 2000; however, any signifi- 
cant increases above the US$1900/t level (US86¢/lb) 
could trigger mine re-openings and producer forward 
hedge selling, thereby limiting upside potential. In 
2000, copper is expected to trade within a range of 
US$1750 and $1850/t (US79¢ and 84¢/lb). For the 
period 2001-05, prices are expected to trade in a 
range between US$1800 and $2200/t (US$0.82 and 
$1.00/b). 


Figure 3 
Copper Prices, 1985-2005 
Annual LME Settlement 


(current US$/) 
4 000 _— 


3 500 


3000 {-.:- cn 8 ry 


2 500 


2 000 


Forecast 
1 500 


1 000 


S00., pended a es ee 


1985 1990 1995 2000 2005 


Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 19, 1999. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Magnesium 


Wayne Wagner 

Intemational and Domestic Market Policy Division 
Telephone: (613) 996-5951 

E-mail: wwagner @nrcan.gc.ca 


1998 metal production: $400 million® 


World rank: Second 
Exports: $249 million 
Imports: $127 million 


Canada 1996€ 1997€ 1998° 19996 


( tonnes) 
Production’ 54000 57700 77100 77000 
Consumption 27600 34000 32600 33000 
Exports 40 853 49135 51305 52000 
Imports 22733 34976 32311 35000 


€ Estimated; f Forecast. 

1 Canadian magnesium production data are confidential 
due to the limited number of companies reporting. This 
U.S. Geological Survey estimate, provided to the Inter- 
national Consultative Group on Nonferrous Metal 
Statistics, includes secondary magnesium. 


ieee, main application is as an alloying 
agent for aluminum, which accounted for close to 43% 
of consumption in 1998. The next most important 
use for magnesium metal is for die-cast products. 
Increased interest in magnesium die-cast products by 
the automotive industry is largely due to weight sav- 
ings of about 33% compared to aluminum. The third 
largest market for magnesium is as a deoxidizing and 
desulphurizing agent in the ferrous industry. Chemi- 
cal applications include pharmaceutical products, 
perfumes and pyrotechnics. 


ANNUAL AVERAGE PRICES, METALS 
WEEK (U.S. SPOT WESTERN MEAN) 


1993 1994 1995 1996 1997 1998 1999® 
Tees. | 
145 145 192 187 1.65 159 1.56 


© Estimated. 


CANADIAN OVERVIEW 


¢ Construction of Magnola Metallurgy Inc.’s 
63 000-t/y magnesium metal plant at Danville, 
Quebec, is proceeding on schedule. Buildings and 
support structures are in place and the installa- 
tion of mechanical and electrical equipment is pro- 
gressing. The $733 million plant is expected to 
start production in July 2000, creating 320 jobs. 
Further information on the project can be found 
on Magnola’s web site at http://www.magnola.com. 


e Norsk Hydro Canada’s magnesium direct-chill 
casting unit was damaged in an explosion on 
January 19, 1999. The company announced in 
August that it would not rebuild the unit and that 
it had developed a new product to replace T-bar 
for use in alloying aluminum. Further informa- 
tion on Norsk Hydro can be obtained on its web 
site at http://www.hydro.com/. 


e Cassiar Mines and Metals Inc., formerly Minroc 
Mines Inc., signed a Memorandum of Understand- 
ing with Aluminium of Korea Ltd. (Hyundai 
Group) for the development of its magnesium 
metal project in northern British Columbia. 
Aluminium of Korea may acquire an interest in 
the project. A US$25 million feasibility study is 
expected to be completed in 2000. Further infor- 
mation on the project can be found on the company’s 
web site at http:/Avww.minroc.com/press.htm. 
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WORLD OVERVIEW 


e Australian Magnesium Corporation reported on 
August 31, 1999, that it had produced its first 
batch of magnesium metal ingots in a pilot plant 
near Gladstone, Queensland. The company will 
complete a feasibility study in early 2000 for a 
90 000-t/y metal plant. Additional information 
can be obtained at Normandy Mining’s web site at 
http://www.normandyusa.com/. 


e The European Commission has again started to 
review magnesium imports from China. For 
further information, refer to the following web 
site: http://europa.eu.int. 


e Magnesium Alloy Corp. is working on a full feasi- 
bility study of its Kouilou project in the Republic 
of the Congo (Brazzaville). Russian National Alu- 
minum and Magnesium Institute and Ukrainian 
Titanium Institute technology would be used to 
extract magnesium from salt deposits. The com- 
pany is currently seeking a joint-venture partner. 
Additional information can be obtained on the 
internet at http://www.magnesiumalloy.ca/. 


e Samag Ltd. has purchased technology and hired 
employees from Dow Chemical for its metal pro- 
ject in South Australia. 


CONSUMPTION OUTLOOK 


World primary magnesium consumption was 323 900 t 
in 1997, and is expected to increase to 375 000 t in 
2000 and to over 500 000 t/y by 2005. Growth will 
result from demand for magnesium in aluminum 
alloys and die-cast automotive parts; however, growth 
will be dependent on prices and price stability as mag- 
nesium continues to face stiff competition from other 
materials, including aluminum, steel and plastics, in 
the all-important automotive parts sector. New appli- 
cations and increased awareness of the advantages of 
magnesium in certain applications are growing, partic- 
ularly in the North American automotive industry. 


In Canada, reported consumption of magnesium 
decreased from 34 000 t in 1997 to 32 600 t in 1998. 
Small decreases in reported use in castings and alloys 
were responsible for this reduction. In the past, 
growth in Canada’s demand for magnesium has come 
from increases in use in aluminum alloys and in cast- 
ings and wrought products. 


Figure 1 

World Magnesium Consumption, 1985-2005 
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Source: Natural Resources Canada. 


CANADIAN AND WORLD 
PRODUCTION OUTLOOK 


Canadian primary magnesium production increased 
dramatically with the opening of Norsk Hydro’s 

40 000-t/y plant at Bécancour in 1990. Installed pri- 
mary nameplate capacity has since remained stable, 
but it is set to rise again with the addition of Magnola 
Metallurgy’s 63 000-t/y plant at Danville, Quebec, and 
the future expansion of Norsk Hydro’s Bécancour 
plant. Once completed, Canadian primary magnesium 
production capacity will rise to about 150 000 t/y. 
Canada was the second largest producer of primary 
magnesium in the world in 1997 after the United 
States. 


A number of proposed projects around the world could, 
if all constructed, significantly increase magnesium 
production to more than double today’s production 
rate. Some of these projects have licensed existing 
technology from past and current producers and thus a 
significant production increase is possible. 


Even without any of these new project proposals, world 
primary magnesium production is expected to rise 
from an estimated 420 000 t in 1998 to 440 000 t in 
2000 and to more than 500 000 t/y by 2005. 


Figure 2 
Canadian Magnesium Production, 1985-2005 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


The markets balanced lost production from Dow 
Chemical’s Texas plant, which closed in 1998, with 
magnesium exports from China, sales from inventory, 
and capacity creep from existing plants. Prices pub- 
lished by Metals Week for magnesium remained rela- 
tively steady throughout the year. The U.S. Spot 
Western Mean remained at around US$1.55/b, while 
mean U.S. dealer import prices ranged between 
US$1.30 and $1.40/lb. Norsk Hydro’s European pro- 
ducer price for pure magnesium started the year at 
2.94 euros/kg. In October, Norsk Hydro cut this price 
to 2.61 euros/kg, or about US$1.30/b, from the 

2.76 euros/kg price posted in August 1999. 


A major factor that will influence magnesium prices in 
the longer term will be the change in supply over the 
next decade as the result of expansions/re-openings of 
existing capacity or the opening of new plants in 
Canada, the Middle East, Australia and China. The 
availability of newer, possibly lower-cost supply may 
eventually cause prices to decline. Prices are expected 
to remain in the $1.30-$1.60/lb range over the medium 
term. 
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Figure 3 
Magnesium Prices, 1985-2005 
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Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 19, 1999. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources Canada 
make no warranty of any kind with respect to the 
content and accept no liability, either incidental, con- 
sequential, financial or otherwise, arising from the 
use of this document. 
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Nickel 


Bill McCutcheon 

International and Domestic Market Policy Division 
Telephone: (613) 992-5480 

E-mail: bmecutch @nrcan.gc.ca 


1998 mineral production: $1.4 billionP 

World rank: Second 

1998 exports: $3.2 billion 

Canada 1998 1999 = 20008 

(tonnes) 

Mine production 208 200 192000 204000 

Refined production 146 700 132000 130000 

Consumption 13 000 14 000 15 000 


€ Estimated; f Forecast; P Preliminary. 

Notes: Mineral production refers to recoverable content 
in concentrates shipped, whereas mine production 
refers to metal content in concentrates produced. 
“Refined” production refers to “primary” nickel produc- 
tion, which includes refined nickel, nickel in nickel oxide 
sinter, and nickel in nickel chemicals. 


Niacrs resistance to corrosion, high strength over 
a wide temperature range, pleasing appearance, and 
suitability as an alloying agent make it useful in a 
wide variety of applications. Major markets include 
stainless steel (65%), nickel-based alloys, electroplat- 
ing, alloy steels, foundry products, and copper-based 
alloys. Nickel is intensively recycled; nickel in stain- 
less steel scrap accounts for about 45% of nickel input 
to stainless steel-making. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1995 1996 1997 1998 1999e 
(US$/b) 
3.74 3.40 3.14 2.09 2.78 


© Estimated. 


CANADIAN OVERVIEW 


e Inco reduced its cash operating costs to US$1.28/lb 
for the third quarter of 1999. In February, Inco 
reduced planned production to 185 000 t for 1999, 
shutting Levack/McCreedy West and the Little 
Stobie mines in mid-1999. Crean Hill will close in 
2000 and Coleman will close in 2001. 


¢ Workers at Inco’s 45 000-t/y Thompson operations 
voted to strike and were locked out on September 15. 
Over 6000 t of nickel production was lost by early 
November. Inco reportedly needs $250 million to 
deepen its Birchtree mine within five years to 
extend Thompson’s life to 2016. 


e The Voisey’s Bay environmental panel recom- 
mended that the mine/concentrator proceed, sub- 
ject to the panel’s other recommendations. In 
areas of federal jurisdiction, the federal response 
on August 3 agreed with the recommendations or 
the intent of the recommendations. 


e¢ In March, the court rejected arguments that the 
panel needed to consider smelter/refinery impacts 
when reviewing the Voisey's Bay mine/mill. In 
July, the Labrador Inuit Association (LIA) voted 
to accept a land claims agreement in principle 
negotiated with the federal government. In Sep- 
tember, the LIA and the Innu Nation sought judi- 
cial reviews of the federal response; this was put 
into abeyance until the end of November while the 
parties discuss environmental management. In 
October, the Nunavik Inuit of Quebec went to 
court about federal land claims negotiations with 
the LIA. 


¢ Inco and the Newfoundland government had no 
formal negotiations about building a smelter/ 
refinery in the province. In August, Inco 
announced a new $6.3 million exploration pro- 
gram at Voisey's Bay and resumed negotations 
with the Innu Nation and LIA, hoping to conclude 
two Impacts and Benefits Agreements (IBAs). 
Inco hopes to start construction in June 2000 if 
outstanding negotiations can be completed by 
year-end. 
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Canmine purchased the hydrometallurgical 
cobalt-nickel refinery operated by Cobatec until its 
bankruptcy. Canmine intends to produce cobalt 
chemicals there with feed from its Werner Lake 
cobalt mine. Canmine continued exploration at 
its 2000-km2 BINCO project along a magnetic 
lineament northeast of Thompson, Manitoba. 
Canmine a!so owns the Maskwa nickel property, 

a former producer with reserves of 2.9 Mt grading 
1.27% nickel, 0.21% copper and 0.04% cobalt. 


Falconbridge's smelter had problems; in April, its 
planned 1999 production was cut from 86 000 t to 
79 000 t. After a second smelter shut-down in 
September, planned production was cut to 75 000 t. 
Falconbridge hopes to raise output at Raglan from 
21 000 t/y to about 26 500 t/y by debottlenecking. 
To help reduce operating costs to US$1.30/lb by 
2000, Falconbridge's Sudbury operations were 
split into two business units. 


Sherritt operated its refinery at Fort Saskatch- 
ewan, Alberta, at record rates in the third quarter; 
the refinery produced 20 482 t of nickel and 1962 t 
of cobalt in the first nine months of the year. 
Sherritt sources about 95% of its nickel feed from 
Moa Bay, Cuba. Sherritt and a Cuban state pro- 
ducer operate the mine and refinery as a joint 
venture. 


WORLD OVERVIEW 


In Australia, three new laterite projects — Bulong, 
Cawse and Murrin Murrin — had less success than 
forecast. Bulong produced commercial nickel in 
April. In December, the 9600-t/y plant is expected 
to operate at capacity. Cawse shipped its first 
nickel cathodes in February; the 9000-t/y opera- 
tion was cash-flow-positive in August. Cawse 
expects to apply for London Metal Exchange certi- 
fication in December. 


Anaconda Nickel received two votes of confidence 
in 1999: Sherritt bought $45 million of 
Anaconda stock, and then Anglo American bought 
A$320 million worth. Anaconda's Murrin Murrin 
project was officially opened in August but it will 
not operate at its design capacity (45 000 t/y) 
before July 2000. Anaconda's plans to develop 
other laterites depend upon it successfully operat- 
ing Murrin Murrin Stage I. Anaconda will fund a 
feasibility study to expand Bulong's capacity from 
9000 t/y to 40 000 t/y. 


Billiton will fund an A$10 million evaluation of 
Comet's 35 000-t/y, A$870 million Ravensthorpe 
project and will spend A$200 million to expand 
capacity at Yabulu to 65 000 t/y of nickel, cutting 
costs to US$1.50/1b. 


WMC's furnace was shut down from January 6 to 
March 6. WMC cut production at Kambalda to 

10 000 t/y. In total, WMC's planned nickel pro- 
duction for 1999 was cut to 86 000 t from 110 000 t 
in 1998. 


In Russia, RAO Norilsk cut production by 15 000 t 
in 1999 to modernize some facilities at the 
Severonikel and Norilsk Combinats. RAO Norilsk 
outlined a 10-year, US$3 billion modernization 
plan. 


In New Caledonia, Inco began testing proprietary 
acid pressure leach technology at Goro. If success- 
ful, Inco may build a 27 000-t/y plant to produce 
nickel oxide by late 2003. SLN will decide in 2000 
whether to expand its Doniambo smelter by 10% 
to 70 000 t/y. Falconbridge is spending $25 mil- 
lion/y to evaluate a 54 000-t/y ferronickel smelter. 


In Indonesia, Aneka Tambang modernized and 
restarted one production line and expects to pro- 
duce 9400 t of nickel in ferronickel in 1999; PT 
Inco borrowed US$200 million from Inco (who 
raised US$270 million by selling stock) to com- 
plete an expansion to 68 000 t/y of nickel in matte; 
PT Inco's production was constrained by below- 
average rainfall. 


Companies and possible nickel laterite projects, 
respectively, include: Anaconda, Stage II 

(70 000 t/y); Anaconda, Mt. Margaret (100 000 t/y); 
Argosy, Nakety (20 000 t/y); Black Range, 
Syerston (25 000 t/y); Centaur, Stage II 

(35 000 t/y); Comet/Billiton, Ravensthorpe 

(35 000 t/y); Falconbridge, Koniambo (54 000 t/y); 
Highlands Pacific, Ramu (33 000 t/y); Inco, Goro 
(27 000 t/y); Mindex/Crew, Mindoro (40 000 t/y); 
Philnico, Nonoc (38 000 t/y); Preston/Anaconda, 
Bulong II (31 000 t/y); Preston, Marlborough 

(27 000 t/y); and Weda Bay, Halmahera Is. 

(45 000 t/y). 


CONSUMPTION OUTLOOK 


World primary nickel consumption is forecast at 1.06 
Mt in 1999, up from 1.007 Mt in 1998, reflecting a 
recovery from Asian financial woes. Stainless steel 
production should reach 17 Mt. In 2000, primary 
nickel consumption is expected to be 1.12 Mt, reflect- 
ing stainless steel production of nearly 18 Mt. In the 
short term, nickel consumption is expected to grow 
faster than its long-term trend (over 3%/y) as the pre- 
sent "boom" in stainless steel makes up for earlier 
stagnation. In any year, actual consumption is a 
function of world industrial activity. Nickel con- 
sumption is forecast to reach 1.5 Mt/y by 2010. 
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Figure 1 
World Nickel Consumption, 1985-2005 
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Source: Natural Resources Canada. 


PRODUCTION OUTLOOK 


The Thompson strike will cause primary nickel 
production to fall in 1999. Canadian primary nickel 
mine production may reach 204 000 t in 2000 due to 
increased Raglan output and Inco’s productivity 
efforts (assuming no strikes or unforeseen production 
interruptions — labour contracts for operations in 
Sudbury end in 2000). If Voisey's Bay negotiations 
are satisfactory to all parties before year-end, Inco 
could start construction in mid-2000. If construction 
is delayed and if Goro testing is favourable, Inco 
could proceed with Goro instead. Canmine's Maskwa 
mine could be the next new nickel producer in 
Canada. Given the uncertainty about Voisey's Bay 
and its size, a forecast of Canadian nickel production 
is not presented here. 


PRICE OUTLOOK 


Nickel prices increased in 1999 supported by produc- 
tion cuts, an LME inventory that by November 12 
had declined by 20 000 t from the year high of 66 000 t 
and, in the second half of the year, very robust 
demand for stainless steel. Nickel prices are forecast 
to remain volatile in 2000 as LME inventories 
decline, laterite producers continue start-ups, produc- 
ers re-open shut capacity, high prices encourage 
authorization of new projects, and stainless steel 
demand continues to be robust, at least for the first 
half of 2000. An average price of US$3.00/lb is fore- 
cast for 2000. The major uncertainty is the degree to 
which Australian laterite producers achieve rated 


capacity. Lower nickel prices since mid-1997 have 
helped stainless steel gain new markets, but the 
higher nickel prices of late 1999 and early 2000 will 
tend to throttle nickel and stainless stee] demand 
growth. 


The nickel market is small compared to the alu- 
minum, copper or zinc markets, so nickel prices are 
more volatile. Long-term annual nickel prices are 
expected to remain within a range of US$2.00- 
$4.00/lb (in current U.S. dollars of the day). How- 
ever, successful operation of the new laterite projects 
at rated capacities will put pressure on this price 
range. As always, there remains a possibility of 
unpredictable supply interruptions that cause short- 
lived price spikes. The trend in the annual price 
range in current U.S. dollars is projected in Figure 2. 


Figure 2 
Nickel Prices, 1985-2005 
Annual LME Settlement 


(current US$/b) 
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Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 12, 1999. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Zinc 


Patrick Chevalier 

Intemational and Domestic Market Policy Division 
Telephone: (613) 992-4401 

E-mail: pchevali@nrcan.gc.ca 


1998 mine production: $1.5 billion 


World rank: Second (metal production) 
Exports: $1.2 billion 
Canada 1998 1999e 20008 
(000 tonnes) 
Mine production 1 065 1 054 1 105 
Metal production 743 774 784 
Consumption 169 173 177 


€ Estimated; f Forecast. 


fae is used in the automotive and construction 
industries for the galvanization of steel and manufac- 
ture of die-cast alloys, in the production of brass, in 
semi-manufactures such as rolled zinc, and in chemi- 
cal applications. Promising new applications for zinc 
are in the manufacture of zinc-air batteries and in 
galvanized steel studs as an alternative to wood in 
residential construction. Secondary zinc has become 
an increasingly important source of the metal in 
recent years. Secondary zinc includes high-purity 
refined zinc, remelted zinc of a purity less than 98.5% 
zinc, and zinc scrap used in the production of zinc 
alloys. Canada currently produces only a minor 
amount of secondary zinc exclusively from secondary 
feeds in primary zinc smelters. However, refined zinc 
from the processing of electric arc furnace dusts or 
from the de-zincing of galvanized steel scrap may 
become important in the future. 


ANNUAL AVERAGE PRICES, LONDON METAL 
EXCHANGE FOR SPECIAL HIGH GRADE ZINC 


1995 1996 1997 1998 1999e 
eo Ft Se USER ee Ces eared 


1038.8 1025.0 1 313.3 1 023.3 1 100.0 


© Estimated. 


CANADIAN OVERVIEW 


e Work continued at Agnico Eagle’s LaRonde zinc 
circuit, which came on stream at the end of 
September 1998. The company will spend 
US$104 million to the end of 2002 to complete the 
expansion program at LaRonde, including mill 
expansion and shaft sinking. In June, the com- 
pany announced its decision to expand the 
LaRonde mine by a further 39%. It is expected to 
produce 52 000 t/y of zinc in concentrate by 2000. 


e Anglo American Plc is investing US$240 million at 
its wholly owned Canadian zinc-copper subsidiary, 
Hudson Bay Mining and Smelting Co. (HBMS) at 
Flin Flon, Manitoba. The project includes a new 
shaft to develop the 777 deposit, which contains 
some 14.5 Mt of proven and probable reserves. 

The project is expected to extend the life of 
HBMS’s Flin Flon operations to 2016. 


e Cominco announced in June that it intends to 
process its existing 215 000 t of stockpiled lead 
smelter slag at Trail, British Columbia, by refur- 
bishing and restarting its No. 2 slag fuming fur- 
nace before the end of 1999. The slag stockpile is 
estimated to contain 35 000 t of zinc. 


e Noranda completed development of the $113 mil- 
lion Bell Allard zinc-copper mine in the Matagami 
region of Quebec. 


20 Nonferrous Metals Outlook - December 1999 


e Following a three-month suspension of operations, 
Boliden Limited restarted its Myra Falls mine 
located in Strathcona Provincial Park, British 
Columbia, in March. 


WORLD OVERVIEW 


e Korea Zinc Co. Ltd. announced plans to expand its 
lead-zinc refinery at Onsan. The company expects 
to increase zinc production capacity by 50 000 t to 
400 000 t/y. 


e In Australia, Korea Zinc Co. Ltd.’s new US$425 
million refinery in Queensland started production 
in October. At full production the refinery will 
have a capacity of 170 000 t/y of zinc. 


e Rio Algom Limited, Noranda Inc., Teck Corpora- 
tion and Mitsubishi Corporation announced the 
closing and first draw-down of funds from the 
US$1320 million project financing for the Antam- 
ina copper-zinc project in Peru, and completion of 
the sale of 10% of Compania Minera Antamina 
S.A. (CMA) to Mitsubishi. CMA is now owned 
33.75% by each of Noranda and Rio Algom, 22.5% 
by Teck, and 10% by Mitsubishi. 


e Pasminco Ltd. is expected to start shipments of 
zinc concentrates from its 780 000-t/y Century 
zinc mine in northwestern Queensland in Decem- 
ber. Construction of the mine was completed in 
September, ahead of schedule and below cost. 


e Ivernia West and joint-venture partner Minorco 
SA started producing ore in September from their 
Lisheen zinc mine in central Ireland. Lisheen is 
expected to produce up to 250 000 t of ore this 
year, with full production projected at 1.5 Mt/y 
yielding 330 000 t of zinc and 40 000 t of lead in 
concentrate. 


LEADING WORLD ZINC PRODUCERS 


Producers 
Zinc in Producers 
Concentrate 1998 Zinc Metal 1998¢ 
(000 (000 
tonnes) tonnes) 
China 1280 China 1500 
Australia 1158 Canada 774 
Canada 1054 Japan 635 
Peru 910 South Korea 427 


United States 810 Spain 378 


Source: International Lead and Zinc Study Group. 
© Estimated. 


CONSUMPTION OUTLOOK 


An increase of 2.6% in world zinc consumption in 
2000 to 8.38 Mt is forecast, following an estimated 
3.9% increase in 1999. Continued economic growth 
in North America should result in increased zinc 
demand of over 5.6% in 1999, with Europe expected 
to show more modest growth at just under 1%. In 
2000, European demand is expect to rise by 2.7% and 
remain at 1999 levels for North America. The fall in 
demand in Japan is expected to stabilize in 1999 and 
a return to growth of 2% is forecast for 2000. 


Beyond 2000, world zinc consumption is forecast to 
grow by an average 2.8%/y to 2005. Galvanizing will 
remain the dominant end use of zinc and exhibit the 
largest increase in consumption during the forecast 
period, followed by brass and die-cast alloys. 


Figure 1 
World Zinc Consumption, 1985-2005 


(million tonnes) 


Forecast 


ee 


1985 1990 1995 2000 2005 


Source: Natural Resources Canada. 


CANADIAN PRODUCTION OUTLOOK 


Canada’s mine production of zinc is expected to be 1% 
lower in 1999 compared to 1998. The closure of Anvil 
Ranges’ Faro operations and Breakwater’s Caribou 
and Restigouche mine in 1998, together with lower 
mine production at a number of other operations, 
including losses related to the temporary shut-down 
at Myra Falls, all contributed to the lower mine pro- 
duction figures in 1999. As the new circuit at Agnico 
Eagle’s LaRonde mine continues to ramp up produc- 
tion, and mine production at several other operations 
increases, total mine production is expected to grow 
about 5% in 2000. Production is expected to remain 
at a level between 1.3 and 1.4 Mt/y to the year 2001. 


Zinc metal production in Canada will increase about 
4% in 1999 to 774 000 t, primarily as a result of the 
completion of the 20 000-t/y expansion projects at 
Cominco’s Trail operations in British Columbia and 
at Noranda’s Valleyfield zinc refinery in Quebec. In 
2000, Canada is expected to produce 784 000 t of zinc 
metal. 


Figure 2 
Canadian Mine Production of Zinc, 1985-2005 


(million tonnes) 


We Actual Forecast 


AIAARABABAaasasasasaaaaa, 
WIARAVVAVABASARSRELTSE’ 


Source: Natural Resources Canada. 


PRICE OUTLOOK 


The LME Cash Settlement prices for zinc maintained 
an upward trend through most of the first three quar- 
ters of 1999, peaking at US$1226/t in September 
before falling back to the US$1150/t range at the end 
of October, which is still some 20% higher than the 
US$900/t range at the start of the year. Prices are 
expected to average about US$1100/t in 1999. 

Higher prices reflected the strong demand and con- 
tinued downward trend in stock levels. Stocks on the 
LME have fallen from a peak of 321 000 t in January 
to a low of 279 025 t at the end of October. This rep- 
resents about 5.7 weeks of supply in the West, the 
lowest level since 1991. 


For 2000, the zinc market is expected to remain fairly 
balanced with a slight deficit forecast overall. The 
market recovery in Japan and other South-East 
Asian nations, as well as continued growth in North 
America and Europe, is expected to strengthen 
prices, averaging about US$1200/t (US55¢/Ib). 


Nonferrous Metals Outlook - December 1999 _ 27 


Beyond 2000, investments made in the zinc industry 
in recent years are expected to result in large 
increases in mine and smelter capacity near the turn 
of the century. Continued growth in galvanizing 
markets, combined with a gradual recovery in overall 
markets, is expected in the remainder of the forecast 
period with zinc prices rising to US$1200-1300/t by 
2005. 


Figure 3 
Zinc Prices, 1985-2005 
Annual LME Settlement 


(current US¢/b) 
100 —— 


80 


Forecast Range 
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40 
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Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 19, 1999. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 


» eal’ cee 
mit ory 


ie 7 Val" 


sg 


PP ten — Ging a oe 
= 


. be 7 uk 4 _ Pike. 
“€ a ~ rae Mik ae ieee Fetal a 
by. wh be Le ii ls 
iether hs 7 SPO 
oe ilinag tented “vidal db oe Pea , 
Teen ees pie tty ees nat | DA HER: 7 
‘opaatt aut “acs alaget Oat a Repteete 6.07mi +1 $000.43 ey 


aimee Fk Fu rik OC Aan eing sot fe Sore), 
2 ne 


ry 4 


<p seed _ 
sae ie ened ‘ 


c of aeare ants. 

SOA West, 

pa ; py @ 
} borane ty 

4 reg ay tas 


; ; : A] 
; 
? 
Le 
j ,) } o'r 
j : r a) 
yaa 4 
weet Tos We oy re 
wae ad vf ( 
" } * 
cus i . 
§ . i 4 
‘1 j 
~ 
vy 
7 a 
5 NADA ei (AP AULT © ee : ae fi " 
é : irae 7 a 
fan. | . i ie yaa vel tame 
i t > ee ee oe wh glare pe +e e = 
oy i 
we es 
: 
ied me . 
J i : , a 
ine aa ; 
4 , 
ual f 
7 ay x 


homes ‘terete ocd A per pomeny ‘ 
iki my Sow ker or o Shosce aiyerrgld Bi wwe 
; oleretior She atk es REL: 
busi Pape incest 20 nares Saad SF} er 
-Toe e prabspn 2 ana aedhs ~ 
lesa ogee alk aipabage 
f | er: ekanrnete AEA ta ee, 
ie ee ‘te 5 Drow A yAonte att § eee 
an 8 re Woot of aceite leew elas ne ti bus 


ferga.ih 
meet: 
a 


ro 


’ “s dey em: Pay: 
’ y? a % PL\ ee Ry: (rap Le Beds poet oF ae et ‘ . 
; Ton oe Parca S . ati: : [VJ yes ae io S 
[ute | te Korein tinea Gav Salen AGRA) hing aaron recrys lt ae 
(a a i Oat ‘voile Pye’ alt Gy ‘Qo 140°¢ buen iy hi \ 
pete . a peatee me yaa 


Teas PU 


thes 


i wats oP 
4 
iv » 


December 1999 


The Canadian and 
World Economic Situation and Outlook 


Greig Birchfield 

Minerals and Mining Statistics Division 
Telephone: (613) 992-1470 

E-mail: grbirchf@nrcan.gc.ca 


Ae Canadian economy has rebounded from the 
global financial crisis of 1997 and 1998. Commodity 
prices have generally turned around, responding to 
the ongoing strength of North American demand and 
improved prospects in Europe as well as in Japan and 
other Asian economies. Another major factor sup- 
porting the Canadian economy has been the sus- 
tained strength of the economy in the United States, 
which is by far Canada’s largest trading partner. 
Stronger domestic demand, fueled by high levels of 
confidence, rising employment and relatively low 
interest rates, has also contributed to Canada’s eco- 
nomic performance. It is the environment of low and 
stable inflation, in conjunction with the above factors, 
that provides the basis for the current and future 
strength of the Canadian economy. 


Two factors that could destabilize the Canadian infla- 
tion picture require close attention and appropriate 
action if necessary. These factors are: 1) a prolonged, 
vigorous expansion of the U.S. economy, possibly 
leading to higher interest rates; and 2) the repercus- 
sions arising from the Canadian economy reaching 
the limit of its production capacity (although pre- 
cisely where this level is is difficult to determine). 


Canada’s inflation rate has been low for several years 
now and that trend continued in 1999. For the first 
11 months of the year, Canada’s inflation rate (Con- 
sumer Price Index) averaged 1.7% above the compa- 
rable period in 1998. The rate in November 1999 was 
2.2% above the November 1998 level. The core infla- 
tion rate, which excludes the food and energy compo- 
nents, has averaged 1.4% for the first 11 months of 
1999 and in November was 1.6% above the November 
1998 rate. These figures are all within the Bank of 
Canada’s accepted target of between 1 and 3%. For 
1999, the CPI is expected to average about 1.7%, ris- 
ing to 2% or slightly more in 2000 as the Canadian 
economy continues to grow strongly. 


In August 1998, the bank rate stood at 6%. Succes- 
sive 25 basis point declines brought the rate to 4.75% 
in early November 1999. In response to a 25 basis 
point rise in the U.S. federal fund rate in mid- 
November, the Bank of Canada raised the bank rate 
to 5%, a 25 point increase. This was the first 
increase in the rate since August 1998. Because 
there has been little inflationary pressure and 
because the Canadian dollar has remained relatively 
stable, the Bank has been able to follow a relatively 
accommodative policy, thus enabling the Canadian 
economy to weather the downturn in commodity 
prices and allowed it to respond when the demand for 
commodities returned. With both the Canadian and 
U.S. economies now growing very strongly, and with 
only a modest slowdown expected next year, bank 
rates in Canada are expected to rise by perhaps 50 to 
75 basis points by mid-2000. Given this scenario, ris- 
ing commodity prices, a healthier current account 
balance, low inflation and a start on debt reduction, 
the Canadian dollar should strengthen modestly over 
the next couple of years, averaging about US70¢ in 
2000 and over US71¢ in 2001. 


In spite of heavy debt loads and a low savings rate, 
consumer expenditures are expected to increase in 
1999 and 2000, encouraged by low interest rates and 
a significant increase in personal disposable incomes. 
In 1999, personal disposable income is forecast to rise 
about 3.2% and, in 2000, to rise by more than 4.5%. 
These increases are the result of continued job cre- 
ation, moderately rising wages and reduced tax loads. 
Canada Mortgage and Housing Corporation (CMHC) 
anticipates that housing starts will reach 146 500 
units in 1999 and 153 200 in 2000, up from the 

137 400 recorded in 1998. Sales of existing homes 
should reach record levels, rising to 333 300 this year 
and 340 600 in 2000, compared to 314 300 in 1998. 
Automobile and truck sales are up 6.8% for the first 
11 months of 1999 compared to the same period last 
year. Automobile sales in November were 17.7% 
above the November 1998 level, while truck sales 
were up 14.4%. 


Manufacturers’ shipments declined 0.7% in October 
to $42.0 billion. October’s decline, the first since 
March 1999, offset the 0.7% increase registered in 
September. Despite this decrease, the level of ship- 
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ments reached in October maintains the upward 
trend that began in the second half of 1998. Business 
and government investment in plant and equipment 
is expected to increase to record levels with spending 
of $135.8 billion in 1999, up 8.1% over 1998. Data 
from the latest Statistics Canada survey show that 
investment plans (including housing) have been 
revised significantly for 1999, with an increase of 
$9.2 billion over the $165.1 billion that was originally 
planned. Steady profits, high capacity utilization 
rates (nearly 84% in the second quarter) and low 
interest rates are the underlying factors in this 
spending resurgence. 


The level of both exports and imports increased in 
October. The merchandise trade surplus for October 
reached $2.7 billion. The continuing recovery in com- 
modity prices contributed to the rise in the value of 
merchandise trade, as did the demand from a strong 
U.S. economy and the relatively low value of the 
Canadian dollar. For the first ten months of 1999, 
the value of merchandise exports reached $296.3 bil- 
lion, 11.5% above the corresponding level in 1998. 
Imports increased more modestly, rising 7.7%, leav- 
ing a merchandise trade surplus for the January- 
October period of $26.9 billion, compared to $15.6 bil- 
lion for the comparable period in 1998. The improved 
prospects for commodity markets and the competitive 
Canadian dollar have translated into a significant 
swing in Canada’s current account suggesting that, 
by mid-2000, the account may be in a surplus posi- 
tion. (The sum of current account balances over time, 
which have often been deficits, is Canada’s net exter- 
nal indebtedness.) This indebtedness has been a neg- 
ative factor for Canada’s financial markets in the 
past. 


Employment increased strongly in November for the 
third consecutive month and brings job gains so far 
this year to 313 000, an increase of 2.1%. Unemploy- 
ment fell in November and the unemployment rate 
dropped 0.3% to 6.9%, the lowest level since August 
1981. This performance confirms that Canada is in 
the midst of its most evenly balanced growth period 
of the decade. Although employment growth is likely 
to continue, further declines in the unemployment 
rate will be limited by the continued expansion of the 
labour force because our participation rate is still 
well below levels attained before the last recession. 
So far this year, the unemployment rate has aver- 
aged 7.7% and should average about 7.6% for 1999. 
The sharp drop in the November unemployment rate 
makes predicting next year’s rate more uncertain, 
but it is expected to decline to the low-to mid-7% 
range. 


Canada and the United States will once again be the 
top performers of the G-7 countries in terms of real 
growth. For 1999, Canada’s real growth (GDP) 
should average about 3.75%, slightly lower than the 
U.S. growth rate. In 2000, Canada’s growth is 


expected to slow somewhat to about 3% in response to 
a lower U.S. growth rate and moderately higher 
interest rates. However, the 3% growth rate would 
put Canada at the top of the G-7 countries next year. 


The U.S. economy is turning in another stellar eco- 
nomic performance in 1999, characterized by low 
inflation and real growth of around 4%. Its GDP 
increased at an annual rate of 5.5% in the third quar- 
ter of 1999, up considerably from the 1.9% increase 
recorded in the second quarter. Although the U.S. 
economy created over 300 000 jobs in October, reduc- 
ing the unemployment rate to 4.1% (the lowest level 
since early 1970), wage growth was subdued, as evi- 
denced by the fact that hourly earnings increased by 
only 0.1% in October. Labour markets are exceed- 
ingly tight in the United States at the present time 
and there is no indication that the situation will 
change, a key risk to inflation according to the 
Federal Reserve. 


U.S. consumers are expected to reduce spending in 
2000 after recent years of consumer spending as the 
main driver of economic growth. Impressive gains in 
the stock market have allowed consumer spending to 
grow faster than anticipated. However, with a stock 
market correction expected within the next few 
months and with the Federal Reserve likely in the 
midst of moderate interest rate increases, consumer 
spending should slow. These interest rate increases, 
while not large, will have a significant effect as heav- 
ily indebted consumers will be very sensitive to even 
small rate increases. 


The large U.S. trade deficit is expected to continue 
and will slow economic growth. Export growth 
should pick up as the global economy improves, but 
the strong U.S. currency will stimulate import 
growth even more. As a result, the U.S. current 
account deficit is expected to reach a record high 
$440 billion by 2001. 


Considering the above factors, U.S. real GDP growth 
should average about 4% in 1999 (the best in the G-7) 
and slow to about 2.5-3.0% in 2000. 


Real GDP in Japan rose by a very strong 2% in the 
first quarter of 1999, after five consecutive quarters 
of decline. One half of this GDP increase came from 
public investment but, more importantly, private 
demand also contributed to the growth. Reduced 
public investment moderated the growth in the sec- 
ond quarter. However, there are still weaknesses 
and uncertainties surrounding the current economic 
situation. Household confidence is fragile due to 
falling incomes and job loss fears. Many businesses, 
especially those less exposed to international compe- 
tition and pressures for restructuring, are still bur- 
dened by large debt loads and excess capacity. There 
is also a danger that public investment will continue 
to decline as the effects of earlier stimulus packages 


wear off. Exports will benefit from the Asian recov- 
ery, but the strengthening of the yen in late 1998 and 
in 1999 is likely to limit growth from exports. 


Despite these concerns, the International Monetary 
Fund (IMF) is forecasting a growth rate of 1% for 
Japan in 1999 and 1.5% in 2000, particularly if pri- 
vate sector confidence strengthens further. Monetary 
policy is very supportive of a recovery. Overnight 
interest rates are effectively zero and 10-year govern- 
ment bond yields are expected to hover around 2% 
this year and next. Further restructuring of the cor- 
porate sector, although already under way, is neces- 
sary. The unemployment rate is expected to increase 
from 4.1% in 1998 to 5% in 1999 and to 5.8% in 2000. 
Inflation will remain close to zero in both 1999 and 
2000. 


Other forecasters are less optimistic. With unem- 
ployment rising and incomes falling as restructuring 
continues, they expect the recovery to be hesitant and 
unlikely to surpass 1% this year or in 2000. 


There is continuing evidence suggesting that the 
United Kingdom is recovering strongly from last 
year’s manufacturing- and trade-induced slowdown. 
As a net oil exporter, the U.K. will benefit from 
higher oil prices. Even though the strength of the 
pound may hinder external trade, manufacturers are 
trimming costs to remain competitive and global 
demand is strong. Also, sharp declines in inventory 
point to the need to replenish stocks, which will fur- 
ther stimulate growth. Given these factors, real GDP 
growth in 1999 could approach 1.5% and rise to 
around 2.5% in 2000. After declining by 250 basis 
points since last October, the Bank of England raised 
short-term interest rates by 25 basis points in Sep- 
tember to 5.25%, reflecting a shift in the Bank’s con- 
cern from stimulating the economy to heading off 
inflationary pressures. 


A strong economic recovery is also anticipated in the 
Euro-zone. Accommodative monetary policies are 
feeding through to interest-rate-sensitive sectors of 
the economy. Consumer, industrial and construction 
confidence have all risen. Driven by strong North 
American demand, strengthening demand in the 
Asian and East European regions, and accelerating 
growth in the U.K., export orders are on the rise. 
GDP is expected to rise by 2.1% in 1999 and by about 
2.8% in 2000. Until needed labour market reforms 
are implemented, however, unemployment will 
remain high at over 10% in both 1999 and 2000. 


The macroeconomic performance of the crisis-hit 
economies in Asia continues to improve. Positive 
GDP growth is expected in almost all the countries 
in 1999. Exports have increased, supported by 
favourable exchange rates and improved growth in 
regional trading partners. Recovering commodity 
prices and an upturn in the electronics sector have 
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also helped underpin the economy. Even stronger 
growth is forecast for 2000 in most countries as the 
recent improvements in economic confidence and 
activity are followed by a broader-based pickup in 
domestic demand. For Asia (excluding Japan, Hong 
Kong, Taiwan, South Korea and Singapore), the IMF 
is forecasting growth rates of 5.3% in 1999 and 5.4% 
in 2000. While financial restructuring is well 
advanced, corporate reforms must be implemented in 
order for the recovery to be sustainable. 


South Korea is recovering at a very fast pace, sup- 
ported by macroeconomic policies, an expansionary 
fiscal stance, low inflation and a competitive 
exchange rate. Growth is expected to reach 6.5% 
this year and 5.5% in 2000. 


Recent developments in Latin America have been 
mixed. For the region as a whole, growth is forecast 
to be flat in 1999, but could rise to about 4% in 2000. 
Downside risks remain formidable, however, includ- 
ing policy challenges, a heavy political agenda, and 
the fragility of financial sentiment. 


After some modest growth in 1997 and early 1998, 
economic activity in Russia again weakened in the 
wake of the 1998 financial crisis when Moscow 
defaulted on its foreign debts, sending the ruble into 
a tailspin. Continuing economic and political uncer- 
tainties have led to further capital flight and a 
decline in foreign direct investment. Some recent 
developments, however, suggest that the economic 
decline is being reversed. Industrial output has 
improved, partly as a result of import substitution 
related to the weakened ruble. Higher oil prices have 
also had a positive impact. Monetary policy has 
remained reasonably firm. As a result, inflation has 
slowed to around 3% per month or less, gross foreign 
reserves have increased, and the ruble has been gen- 
erally stable since April 1999. Taking these factors 
into account, and assuming the implementation of 
effective stabilization and reform programs, the IMF 
has forecast zero growth for Russia in 1999 and 2% in 
2000. 


As a result of the Russian crisis, growth projections 
for many neighbouring countries have been down- 
graded, exchange rates have depreciated, inflation 
has increased, and fiscal positions have deteriorated. 
Growth in Hungary and Poland has, nevertheless, 
held up relatively well with growth for both expected 
to be 3.7% in 1999 and 4.5-5% in 2000. The Czech 
Republic economy is expected to be flat in 1999 fol- 
lowing a 2.8% contraction in 1998. In 2000, the 
growth rate is forecast to be 1.5%. The core of the 
difficulties facing the Czech Republic, Slovakia and 
many of the other Eastern European countries is the 
poor financial condition of their banking systems and 
the slow pace of restructuring in some large indus- 
trial enterprises. 
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In summary, the world economy in general appears 
to be on the mend following the Asian crisis and sub- 
sequent financial turmoil in Brazil and Russia. Oil 
prices have recovered and declines in many other 
commodity prices have been arrested. The IMF is 
forecasting world growth rates to equal 3% in 1999 
and 3.5% in 2000. However, uncertainty attached to 
the world economic outlook will prevail over the fore- 
cast period. If the U.S. economy weakens signifi- 
cantly without offsetting gains by Japan and Europe, 
there would be cause for concern related to the recov- 
eries in the Asian economies and much of Latin 
America. Perceived or actual Y2K compliance prob- 
lems are an additional risk. The achievement of a 
moderate slowdown in the United States, sustained 
recoveries in the emerging markets and in Japan, 
and a sustained strengthening in Europe are cer- 
tainly feasible, but downside risks are present and if 
these risks occur, the generally positive global pic- 
ture could change to less upbeat scenarios. 


Note: Information in this article was current as of 
December 20, 1999. 


Sources and acknowledgements: International Mone- 
tary Fund (IMF); TD Bank; Royal Bank of Canada; Bank 
of Canada; Canada Mortgage and Housing 
Corporation; Statistics Canada. 
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TABLE 1. CANADA, VALUE OF MINERALS AND MINERAL 
PRODUCTS (STAGES | TO IV), IMPORTS BY COMMODITY, 1997-99 


1997 1998 1999a 
($000) 

METALS 

Aluminum 3 827 343 4 360 507 2 899 028 
Antimony 11 017 9 749 5 667 
Barium 5 101 6 195 4 886 
Beryllium 567 75 236 
Bismuth 3 043 2 426 1 280 
Cadmium 1341 607 570 
Calcium metals 40 576 47 562 31 803 
Chromium 97 948 94 103 53 994 
Cobalt 63 955 62 975 25 056 
Copper 1 810 201 1 624 453 1 103 521 
Gallium 22 31 10 
Germanium 8 271 14 327 4 338 
Gold 1 438 458 1 577 934 726 756 
Hafnium 17 3 121 
Indium 1 489 1 085 751 
lron and steel 12 912 369 15 378 002 9 946 721 
lron ore 357 847 387 945 245 313 
Lead 551 199 596 903 348 772 
Lithium 32 293 48 918 16 517 
Magnesium and magnesium compounds 203 457 186 692 135 954 
Manganese 167 566 209 580 133 444 
Mercury 730 684 214 
Mineral pigments 114 854 130 592 109 567 
Molybdenum 40 489 41 009 23 806 
Nickel 599 185 640 840 242 660 
Niobium 20 968 25 358 20 357 
Platinum group metals 228 667 182 448 118 081 
Rare earth metals 9 628 8 365 4 257 
Rhenium 9 26 12 
Selenium 391 470 318 
Silicon 90 978 96 550 53 986 
Silver 142 383 136 916 71 720 
Strontium 1 880 2 073 1 424 
Tantalum 963 1 240 603 
Tellurium 59 112 240 
Thallium 1 10 18 
Tin 59 240 61 768 47 366 
Titanium metals 73 751 94 925 45 933 
Tungsten 9 236 9 393 5 324 
Uranium and thorium 219 999 223 733 182 634 
Vanadium 44 830 62 730 14 248 
Zinc 275 855 234 856 95 872 
Zirconium 40 346 42 763 24 182 
Other metals 7 741 696 9 277 780 6 557 810 
Total metals 31 250 218 35 884713 23 305 370 
NONMETALS 

Abrasives 351 653 430 042 301 046 
Arsenic 416 1:315 2 755 
Asbestos 85 281 81 034 68 825 
Barite and witherite 2 994 2 479 3 053 
Boron 27 623 29 048 23 694 
Bromine 2 225 1 637 y ora 
Calcium (industrial minerals) 7 051 6 592 4 164 
Chlorine and chlorine compounds 50 966 56 067 51 838 
Diamonds 223 942 251 153 172 683 
Feldspar 319 448 251 
Fluorspar 42 530 49 460 24 970 
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TABLE 1 (cont'd) 


1997 1998 19994 
($000) 

NONMETALS (cont'd) 
Glass and glassware products 1 865 834 2 143 384 1 590 530 
Graphite 369 379 447 628 326 367 
Gypsum 30 779 36 166 28 637 
lodine 18 775 16 670 9 131 
Mica 12 369 11 469 7 994 
Nepheline syenite 12 3 1 
Nitrogen 137 482 165 129 82 004 
Pearls 19 235 17 217 12 501 
Peat 1 289 2 743 828 
Perlite 10 604 13 215 10 444 
Phosphate and phosphate compounds 422 311 477 501 278 968 
Potash and potassium compounds 39 055 41 572 24 610 
Salt and sodium compounds 318 140 308 609 220 390 
Silica and silica compounds 125 737 143 149 123 053 
Sulphur and sulphur compounds 19 096 21 940 13 934 
Talc, soapstone and pyrophyllite 13 072 12 173 9 658 
Titanium oxides 231 247 272 577 185 577 
Vermiculite 5 491 6 504 ole 
Other nonmetals 520 977 552 857 397 823 
Total nonmetals 4 955 884 5 599 781 3 982 512 
STRUCTURAL MATERIALS 
Cement 188 201 210 444 137 763 
Clay and clay products 762 951 861 141 569 619 
Dolomite 1 462 1 127 877 
Granite 35 642 51 447 37 029 
Lime 6 380 5 752 5 015 
Limestone flux and other limestone 18 107 20 401 12 484 
Marble, travertine and other calcareous 

stones 39 433 49 886 34 803 
Olivine 533 836 689 
Sand and gravel 17 619 18 956 12 024 
Sandstone 2 067 2 077 1 458 
Slate 8 700 9 102 4 420 
Other structural materials 66 709 77 660 54 330 
Total structural materials 1 147 804 1 308 829 870 511 
FUELS 
Coal and coke 879 158 1 141 503 672 971 
Natural gas 137 292 104 003 51 233 
Natural gas by-products 56 091 56 627 47 918 
Petroleum 11 428 616 9 107 165 5 415 368 
Other fuels 347 478 449 830 329 586 
Total fuels 12 848 635 10 859 128 6 517 076 
Total mining imports (including fuels) 50 202 541 53 652 451 34675 469 
Total economy imports 272 855 758 298 316 804 


Sources: Natural Resources Canada; Statistics Canada. 


a First nine months of 1999. 


Note: Numbers may not add to totals due to rounding. 
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TABLE 2. CANADA, VALUE OF MINERALS AND MINERAL PRODUCTS 
(STAGES | TO IV), EXPORTS BY COMMODITY, 1997-99 


"(lien Sik ler on 


METALS 


Aluminum 
Antimony 
Barium 
Beryllium 
Bismuth 
Cadmium 
Calcium metals 
Chromium 
Cobalt 
Copper 
Gallium 
Germanium 
Gold 
Hafnium 
Indium 

lron and steel 
lron ore 

Lead 

Lithium 


Magnesium and magnesium compounds 


Manganese 
Mercury 

Mineral pigments 
Molybdenum 
Nickel 

Niobium 

Platinum group metals 
Rare earth metals 
Rhenium 
Selenium 

Silicon 

Silver 

Strontium 
Tantalum 
Tellurium 
Thallium 

Tin 

Titanium metals 
Tungsten 
Uranium and thorium 
Vanadium 

Zinc 

Zirconium 

Other metals 


Total metals 
NONMETALS 


Abrasives 

Arsenic 

Asbestos 

Barite and witherite 

Boron 

Bromine 

Calcium (industrial minerals) 
Chlorine and chlorine compounds 
Diamonds 

Feldspar 

Fluorspar 


1997 


1998 


19994 


7 127 264 7 117 389 5 335 427 
875 1 403 345 

184 - 14 

a ~ 67 

1415 2015 1 449 

5 612 3 205 2 542 

4 281 3 743 1 825 

33 642 31 939 23 146 
431 471 472 106 220 246 
2 929 108 2 432 249 1 454 899 
450 1 401 1 994 

3 485 710 3 384 921 2 138 579 
8 495 816 9 612 555 7 261 014 
1 262 406 1 289 784 712 526 
334 083 275 946 214 785 
- 159 69 

252 921 273 404 181 054 
6 362 14 574 18 120 
170 17 26 

69 910 72 002 56 249 

91 702 67 770 37 530 

2 119 890 1 927 452 1 198 613 
42 459 39 647 32 459 
182 857 207 882 161 413 

1 124 271 65 

5 324 4 607 2 029 

98 872 99 122 81 461 
350 772 508 457 370 073 
5 8 i 

79 1 067 316 

3 097 ize 2 571 

17 343 13 791 9 088 

16 678 17 134 14 640 
684 635 699 

970 889 786 159 518 169 
25 350 41 615 8 611 

1 789 170 1 552 139 1 188 820 
3 047 3 258 3 162 

3 838 305 4 493 058 3 456 408 
33 999 327 34 754 062 24 710 502 
208 748 226 760 173 104 
33 = _ 

308 350 264 272 199 227 
5 907 9 158 4 836 
498 393 214 

148 23 24 

33 83 301 

149 584 143 079 75 866 
13 660 6 869 11 280 

29 23 30 

43 784 68 796 41 410 
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Nees. ee 


TABLE 2 (cont'd 
1997 1998 19998 


($000) 


NONMETALS (cont'd) 


Glass and glassware products 972 070 1 007 983 867 451 
Graphite 132 581 134 085 84 480 
Gypsum 288 927 341 551 351 916 
lodine 10 683 12 525 5 597 
Mica 9 240 11 289 10 324 
Nepheline syenite 50 498 52 205 35 893 
Nitrogen 981 713 912 217 753 784 
Pearls 1 577 2 252 1 474 
Peat 288 094 320 969 249 818 
Perlite - - = 
Phosphate and phosphate compounds 26 169 27 866 23 284 
Potash and potassium compounds 1 752 693 1 978 593 1 622 128 
Salt and sodium compounds 503 537 542 886 372 862 
Silica and silica compounds 18 370 16 923 16 630 
Sulphur and sulphur compounds 468 190 356 130 168 862 
Talc, soapstone and pyrophyllite 8 010 10 227 12 842 
Titanium oxides 172 758 211 332 159 340 
Vermiculite - - - 
Other nonmetals 446 985 397 213 276 378 
Total nonmetals 6 862 869 7 055 696 5 519 355 
STRUCTURAL MATERIALS 
Cement 573 844 627 716 543 225 
Clay and clay products 44 475 39 821 35 023 
Dolomite 11 978 15 533 21 831 
Granite 65 010 67 879 56 906 
Lime 27 203 21 300 10 235 
Limestone flux and other limestone 25 612 32 825 18 967 
Marble, travertine and other calcareous 

stones 21 205 32 681 28 980 
Olivine = = = 
Sand and gravel 15 680 19 723 20 671 
Sandstone 200 234 52 
Slate 4 992 4 927 5 941 
Other structural materials 57 682 97 892 74 364 
Total structural materials 847 876 960 531 816 195 
FUELS 
Coal and coke 2 734 570 2 504 909 1 612 605 
Natural gas 8 625 631 8 987 512 7 299 419 
Natural gas by-products 1 161 236 863 115 539 163 
Petroleum 17 003 934 12 949 797 10 201 790 
Other fuels 257 592 269 669 187 351 
Total fuels 29 782 963 25 575 002 19 840 328 
Total mining exports (including fuels) 71 493 035 68 345 291 50 886 381 
Total economy exports 281 255 740 296 699 975 


Sources: Natural Resources Canada; Statistics Canada. 


— Nil. 
a First nine months of 1999. 


Note: Numbers may not add to totals due to rounding. 


"SIPUOUE 919 JUO SaiyIYD Se] : enbuewaYy 

"6661 ep siow siaiweid jnou xne jUBLOddes es SeguUOP Sed eB 
‘yueeu : — 

"epeued enbysyejs ‘epeued sejjasnyeu seaunossey : seounos 


SS 


SL6 669 962 Ov SSe 182 9@IWOUOD9,| BP SEe]e}0} SUOHeYOdxXy 

L8E 988 OS L6¢ SVE 89 SEO 6% IZ (saiqusnquuoo se 
yuenjoul) xneguiws Sep seje}0} suoNeyodxy 
8ceE O08 6L 200 SZS SZ €96 c8Z 62 Saiqusnqwod ‘jejo, 
LSE ZBL 699 692 c6S LSc seiqusnqwood sezjny 
O6Z 102 OL Z6Z 6¥6 cl vE6 €00 ZI B|ONOd 
€9l 6ES SIL €98 9E2 LOL I jeunyeu ze6 np syinpoid-snos 
6LY 662 Z cls 286 8 LE9 GSZ9 8 jounyeu zey 
S09 219 L 606 70S 2 OLS vEL e409 Je UOqIeUD 


SATEILSNENWOD 


S6l 918 LES 096 928 Lv8 UONONIYSUOS ep xNeugyew ‘je}O) 
v9E pl 268 Z6 z89 LS UONONIYSUOD Ep xneUE}eW SelINy 
Lv6 S £26 V 266 ¥ esioply 
oS ve? 002 sal 
LZ9 02 €cZ 6h 089 SL JaiaesB ye eiqes 
= 3 a BUIAIIO 
086 82 L89 cE S02 12 seujeojed saved Seine je UIEARI} ‘euqeyy 
296 81 Sc8 cE cl9 Se soueajeo 
seed Saljne jo euleojed ep yuepUo4 
See OL OOE 12 €02 Le xneyug 
906 9S 628 L9 010 $9 SUBIE) 
LEB ke EES SI 826 LL oWWojog 
€20 SE Lz8 6€ SLv vv e1!61e,p synpod ye eyGuy 
Gee ES 912 £29 vrs ELS yuBUID 


NOILONYLSNOD 30 XNVIHYALVIN 


SSE 6ISS 969 SSO Z 698 298 9 xne}@wW-UOU ‘}2}0). 
BLE 92 Ele L6E S86 9bb xnej@w-UOU SeJjny 
= = = OPINDIWIBA 
Ove 6SL ZEE LL? 8SZ 2LL auew ep SepAxO 
cre Zh 222 OL 0108 eyAydouAd jo eywegys ‘oye, 
Z98 89L O€l 9SE O6! 894 @4JNOS OP SPSOCWIOD }8 81jNOS 
0€9 91 €26 91 OZE BI BDI|IS OP SPSOGWOND 3a BdIIIS 
Z98 Ze 988 2rS ZS €0S WNIPOS ap SPsodWOd 39 |8S 
‘8ZL 229 L €6S 826 | €69 2SZ 1 winissejod ep Sesodwiod je asse}Oq 
v8z €2 998 Zz 691 92 eyeydsoyd ep ssodwoo je ayeydsoud 
= “= = OILOd 
818 6rZ 696 OZE v60 882 equnol 


(us) XNVL3W-NON 
(sueop ep suerj|iw) 


e6661 8661 2661 


(uy) *% NVSTAVL 


6661 SIQUGDE - XNEUIEJ UOU XNDLELU SEP SEAYOEASIEgY OF 


v8l ESL Lie 216 ELL 186 
€68 SE GOz 2S 86r OS 
vze OL 682 LL Ove 6 
26S S GZS ZI €89 OL 
916 LSE LSS Lve LZ6 882 
O8r ¥8 S80 vel 18S ZEL 
LSp £98 €86 200 |} 020 226 
Ol be 962 89 v8 Ev 
oe €z 6c 
O8z LL 698 9 099 €1 
998 SZ 620 Erk ves 6rl 
LOE €8 ee 
ve €z grt 
vlz €6€ 86r 
9€8 + 8Sl 6 206 S 
L@z 661 ZLe ¥92 OSE 80€ 
- = ee 
vOl ELL 09Z 922 SrZ 802 
20S OLL $2 290 ¥SZ vE LZ€ 666 EE 
80b 9Sr € 8S0 €6r SOE 88 € 
ZOLE gSz € Lv0 € 
0z8 8st I 6E1 ZSS OLt 682 4 
LLO 8 GLO Lb ose Sz 
691 BLS 6S1 98Z 688 026 
669 seg 789 
Or9 v1 vel Lb 829 OL 
880 6 L6Z EL ere Lk 
LZS Zz SLL Lb 260 € 
OLE 290 t 62 
= 8 S 
€20 OLE ZS 80S ZZL OSE 
Lov 18 zl 66 ZZ8 86 
620 209 ces 
s9 LZ2 volt 
Ely LOL Zee 202 2S8 Z8t 
6Sr ZE Lv9 6E 6S¢ cy 
E19 BEL |b eSb £26 t 068 6LL Z 
oes LE OLZ 29 ZOL 16 
6yz 9S Z00 eZ 016 69 
92 Zh OLL 
Oz St vs ph Z9€ 9 
¥SO ISL v0v ELZ 126 2Sz 
69 6SI - 
S8Z LZ 9r6 SLZ €80 vee 
92S ZZ y8Z 68Z | 90r 292 I 
vlO 19% 2 Scs 7196 918 S6r 8 
6ZS BEL 2 LZ6 p8E € OlZ S8v € 
v66 | LOv L OSr 
668 PSP | 6ye ZEP 2% 801 626 Z 
Ore 022 901 ZLb LZp Lev 
Or Ez 6E6 LE Zv9 €& 
Sze | 3 L8z v 
Zs 2% G0z € ZLgs 
6rr | S102 Sly k 
29 = - 
vl = vel 
Sve €0r |b SZ8 
L@v SEES 68e LIL Z p97 LZLL 
(suej}Op ap sii!) 
26661 8661 L661 


9)0Zy 
euljeydeu eB ey!1ugAS 

BON 

apo} 

esdAy 

eyydes 

@1J9A US SJINDOId Jo BEA 
Jony yyeds 

yyedspje4 

s}ueweIGg 

@JO|YO BP SPSOGWOD ja B0/UD 
(sjauysnpul xnesguiw) winded 
eawolg 

a10g 

eEUyM 39 eul/ueg 

ejueiIwy 

o1UesIy 

S}ISeqy 


XNVLAW-NON 
xnejew ‘}e}01. 


xnejew sony 
wWINIUuodIZ 

OUIZ 

uinipeueA 

wNUOU} Je WNntUeI/ 
euaysbun | 

jeyow eue}! | 

ule}3 

winyjeyL 

auN||eL 

eyeyueL 

WNUONS 

juehiy 

WNIDINIS 

WNIUZJES 

winiueyy 

$9Jb) S81J9} SEP xNe}OV\ 
euneid ednos6 np xneyey 
WNIQO!IN 

J849!N 

euapagA|owW 

ejesguiw eulbu0,p sjuewbig 
@INDIOW 

eseuebuew 
wniseubew ep segsodwood je wniseubew 
wing) 

QUuO|d 

JO} ap 1eJOUIYY 

Ja108 38 JO4 

winipu| 

winiujey 

40 

winjueWwses 

wini|je5) 

aJAIND 

WeqoD 

ewolyuD 

eyowW WNlojeD 
uuniwpeo 

yynusig 

wini|Augg 

unfueg 

auIOWNUYy 

winiuiwnyiy 


XNV.LAW 


re 
6661 VW 2661 30 XNVYANIW 3G SLINGOYd 13 XNVYANIWN S3Ad 
SNOILVLYOdX3S S30 YNAIVA ‘bp VW | SAdV1a * VOVNVO “2 NVATEVL 


6Z 6661 CIQWEDEQ - XNEUEJ UOU XNDJELU SEP SEeAYOeASIOg 


vO8 9IE 86c —- 8S Z SSB ele 
69ySL9 VE IS’ cS9ES LvS c0¢ 0S 
920 ZIS 9 8cl 6S8 OL SE9 8rB cl 
98S 6cE 0€8 6rr 8Lbv LVE 
89E SIVS S9t ZOL 6 919 8cr LL 
8l6 Lv £29 9S 160 9S 
€€c 1S £00 vOl c6e LEL 
126 cZ9 €0S lvl 8St 628 
LLS O28 628 80E | vos Zyl | 
Oe vS 099 ZZ 60Z 99 
Ocv v cOl 6 002 8 
SSVI LL10 @ 290 @ 
yc0 cl 9S6 8I 619 ZL 
689 9€8 ees 
£08 ve 988 67 eer 6E 
v8P cl LOv 02 ZOL St 
SlLOS eSZS O8€ 9 
620 LE Ley tS cv9 SE 
228 Am: c9P | 
619 69S yt 198 LS6 c9Z 
e9Z LEL ver Ole LO¢ 88t 
ZlS 286 € 182 66S S v88 SS6 ¥ 
€28 L6E ZS8 ¢SS ZL6 02S 
elSS vos 9 L6vS 
ZLS S8L LLS cle Lye L€? 
8S9 6 Lt cl cL0 EL 
ve6 EL Ov6 Le 960 61 
€S0 Ect 6yl Evl LEZ Sel 
O6E Oee 609 80€ Ovi SLE 
OL9 ve els bv SSO 6€ 
896 822 LOS ZZv LLE cov 
ver OL Sie €b vO9 OL 
8c8 trie 68¢ | 
LOS 2t Lie Zt Sec 61 


“SIPUOIE 919 JUO SedyjIYO Seq : enbsewoY 


"6661 Ep Siow sueiweid ynou xne yUaYOddes es SeQUUOP S2eD e 
‘epeuey enbysnejs ‘epeueg sojjeunyeu seounossey : seounos 


SJEIJOP OP SJOII|!WW) 


@IWOU0DE,| Ep Seje}O} SUOIFeOdU] 


(sajqusnqwoo soe 


juenjoul) xneiguiw Sep seje}o} suoNeyoduy 


SO|QNSNQWOD ‘}e}O) 


seiqusnquioo sejny 
8)01)9d 


jainyeu zeB np syinpoid-snos 


jounyeu Ze 
@yOO 38 UOMeUD 


SA1EILSNGWNOD 


uoNoNySUOD ep xneUE}eW ‘}e}O] 


uoNonysUuOd ep xneUEyeW Saljny 


esioply 
=319) 

JaiAaes6 ya ejges 
SUIAIIO 


seieojeo Sseueid seujne je UIeAR.) ‘aIqeW 


seueojeo 


seueid seujne ja auleajeo ep yuepUo4 


xneyd 
eyURID 

SyWojog 

9)!61e,p syinpoud ye oy!Guy 
juOWID 


NOILONYLSNOD 30 XNVIHALVW 


xnejew-uoU ‘}e}0} 


xne]aW-UOU SeljNy 
OYINDIUNSA, 
eue}} ap SAPAXO 


ay|Aydouhd yo ayyegys ‘je 1 

@1JNOS BP SESOdWOD }@ B1jNOS 

BdI|IS EP SPSOAWOD JO BdI|IS 

WNIpOs ap SeSOdWOD ja SjaS 
unissejod ep sesodwod je essejOd 
eyeydsoyd ep sesodwos je eyeydsoud 


aed 
equnoy 
eyed 


(uJ) XNV.L3W-NON 


(sue ijop ep suey) 


B6661 


8661 


2661 


(us) “k NVATEVL 


6661 GIQUIEIE - XNEUOEJ UOU XNDJEW SEP SEAYDEASIOd 8 


700 28 6zl SOL Zep ZEL 
L € ral 
v66 Z 69P 1h 69€ ZL 
LEL 6 029 91 GLZ Bt 
LE9 82 991 9E 6ZZ O€ 
L9€ 9ZE 829 Lp 6LE 69E 
O€S 06S | y8E Erk 2 ves S98 | 
026 v2 09 6r O€S zr 
Sz SPP 6LE 
€89 ZZ} €Sk 1Sz Zv6 €e7 
8E8 1S 290 9S 996 0S 
Ol Y Z6S 9 1S0 Z 
Limb Le9 | Gzzz 
69 €2 8r0 62 €29 Lz 
€SO0 € 6Lr Z 66 2 
Sz8 89 ve0 18 182 S8 
GSLzZ GLE L 9lr 
9r0 LOE ZrO O€P €S9 LSE 
OLE SOE ES ELL HEB SE giz 0Sz LE 
o1lszsS9 o8Z2/26 969 IrZ Z 
Z8k ve €9Z 2p OPE OF 
228 S6 9S8 vez? SS8 SZz 
Sr +I O€Z 29 0€8 vr 
ve9 ZBL €EL €2Z 666 612 
Ze S €6E 6 962 6 
€£6 SP SZ6 v6 1SZ LZ 
99 Lr 892 19 Ove 6S 
roa OL L 
Ove ra 6S 
€09 Ova L €96 
ver | €20 Z 08s | 
O22 IZ 916 9EL €8E Zyl 
986 €S OSS 96 826 06 
Sle OLP L6e 
rat 92 6 
LS2 v G9 8 829 6 
180 Sit SPP ZBL 299 822 
LSE 02 8S Sz 896 02 
099 Zrz Ors OO S8l 66S 
908 €z 600 IP 68 OF 
29S 601 Z6S O€L ¥S8 vil 
vle 89 O€Z 
ver CEL 08S 602 99S 291 
S6 SEL Z69 981 LSP €02 
LIS 91 816 SP €6z2 Ze 
ZLL BE €06 96S 661 LSS 
ELE Srz Sv6 Z8E Lv8 LSE 
LZZ 966 6 Z00 8ZE SL 69E ZI6 Zh 
LGZ S80 | 687 | 
LZt € Zt 
9SZ 922 ve6 LLS | SSP SEP | 
BEE LZe vb 1228 
OL Le Ze 
LZS EOL Lt €Sr pz9 | 102 O18 L 
9S0 Sz S26 29 SS6 €9 
66 €S €0l ¥6 8r6 26 
€08 Le Z9S Lr 92S OF 
OLS 209 Lye |b 
08z | 92r Z €r0 © 
9€Z GZ L9S 
988 + S6L 9 LOLS 
2499S 6rZ 6 LLO LI 
gz0 6682 LOS OSE Eve LZB€ 
(sse]Op Op sudijiw) 
e6661 8661 L661 


e)0Zy 
euljeydeu e eUugAS 
BON 


Spo} 

esdky 

eyydesy 

@1OA UB S}INDOI 38 BIO 
ony yyeds 

yyedspje4 

sjueweig 

@JO|YO EP SESOdWOD je BI0|YD 
(sjaujsnpul xnesouiw) WwnidjeD 
ewoig 

910g 

eeu jo eulfueg 

eURBIWY 

o1UeSIY 

S}ISBIQY 


XNV.LAW-NON 
xnejeuw ‘ye}O) 


xnejew Seujny 
winjuodIZ 

OUIZ 

wnipeueA 

WwNvOU} 38 WNiUBIA) 
eug}sbun 

Jey GURY) 

ule} 

wniyeyuL 

eINOL 

enjejuel 

WINIUOINS 

quebhiy 

WINIDINIS 

WNIUEIES 

winiueyy 

seues See} Sep xnejeyW 
eunejd ednosb np xneyey 
WNIQOIN 

J@49!N 

euepaqhjow 

eyesguiw eulbuo,p syuewbig 
eindEeW 

eseuebuey 
wniseubew ep sesodwos je wniseubeyy 
wniyyy 

qwioid 

19} ep 1eiBUIY 

49108 30 J04 

wn!puj 

wniujey 

4O 

winiueWes5 

wine 

OJAIND 

WeQoD 

ewolyD 

leyoW WNId/eD 
wniwped 

yynusig 

winyueg 

wniueg 

eulownuy 

wniuiwnyiy 


XNVLaw 


eee 
6661 VW 2661 30 “XNVHANIW 30 SLINGOYd La XNVYANIW SAG 
SNOILVLHYOdWI S30 YN3AIVA ‘by VW | SAdVL3 : VOVNVO “| NVATEVL 


—ooeeeeeeeeeeeeeeeeeeeeee———eeeeEeEeeeeEOEeEEEEEEeeeeeee—E—eEeeE—E—E—E—E—E—E——E—E—E—E—E—EEEEEEEEEEE—EEeEEEE 


LZ 6661 CIQWEDEQ - XNEMEJ UOU XNDJELW SEP SEAYOeASIOd 


“epeuey enbysiyeys ‘juawabo| ep je senbeyjodAy,p 
Q@UUBIPEURD 9}9100S ‘epeued Np enbueg ‘epeueD np 
ejeAoy enbueg ‘uojulwog-oyuo0) enbueg :(jW4) Pun 
-BUJOJU! G1IEJBUOLU SPUO- : S}UBWSIDIBWA }8 SBDINOS 


‘G66I aiquiavep 0G ND sazuas—ad 
snjd sa] yuos saguuop saquaseud saT : anbipway 


“ILIquiosse,s yusTeLINod sesnezjemo1d 

quewle[ei9ued sefeIpuoU searlpedsied sa] “yUBE9YD9 
$Bd 9] “Ja [NdeI ap onbsti uN Issn 94SIxo [I ‘STOJeyNo} 
‘so[qe[quieste1A Sai} yUOS edoiIng Us 8[qeinp JuSUT 
-ossIuLioyjel un 4a ‘uoder nenb tsute s}ues.1eul9 s9yo 
-IBUI S3] Ins senuezNos sesLidai sop ‘sTU()-S}e}yY xne 
@|Sepoul JUSUIESSTIUSTeI UL ‘serteyueg[ddns sonbst1 
sep yuequesaid ‘sndiod no sje9t yuatos s[tNb “007% 

ue] 8 osessed ne uoeredgad eB] & SglDOsse SeUg[q 
-oid se] ‘outje] onbuigury,p shed sap 94L10feur e| suep 
49 aIsy Use onbrulou0dg astidal B ap JaygInburs ap Nel] 
eine { [I ‘edo ue no uoder ne soLizesueduios soues 
-SI019 op yre A [Unb sues dnoonved zI[qreye s sures 
-LiguIe eTUIOUODg] Ig “egSTA epoLigd ke] JUBINP ITUOS 
BITB} VS Op JUOIENUTZUOS s[BIpuOM sIUIOU0Dg] 9p UOT} 
-NJOAQ,| JUBUIGOUOD souTeyIa0UT SeAT~edsIed Sap S}ajJo 
S9J ‘SLOJOINOT, ‘000Z UB] UE % GE B 39 GEET U9 % E 

B JUOIVAYTI,S TBIPUOU 9[[eYo9,] B POUBSSIOID op XNBY 
89] ‘TI Np suorstagid say sqide.q “gute 949 B eseq 


ep s}inpoid soiyzne xneiquiou ep xd sep yUeWessTYyo 
-9]f 9] 38 JUOSSIULIEyje1 os ojo1jed np xud se] ‘sissny 
Ue 32 [ISeIg Ne sezJURI[NseI solgIOUBUY SUOTIEG 
-Inpled se] je dIsy Use s1gIUBUY esl Bl seide i1]qQeje1 
9S 9[qUIES efeIpUOW eNbrulOU0dE 941AI}NB | ‘QUINSEI UG 


Rcd | bl set Shae 

sestideljUs Sepueld SOUTe}IIO Bp UOI}B1INJONAASAL BI 
ep Ins}Ug BE] B 40 SelTeoURd SUOTIN{I}SUI SINV] Vp a1919 
-UBUY UOTZENZIS VSIRANVUL VI B SITGUNGL17}e 4UOS 485] J 
ep edoiny.p shed soryne sinoetsnyid suep jo otmnbeaojg 
ua ‘anbeyo} enbijqndey ue seganoidg say[nouyyIp 

SIT 000% Ue] Ue nagid 4sa % G‘T ep xne} UL) “BEET 
Ud % 9‘Z OP [NIeI UN seide ‘GEE US I1UezUTeU os 
qretaop onbrurou0ss 941A1}0e | ‘onbeyo4 enbriqndey uq 
‘0002 Ue] Ue % GB Gh OP 39 GEET UP OUNDBYD % LE EP 
IUBSSIOIN OUN IIOABS B ‘SUOG JUSUIGAI}V[OI Syeq[Nse1 
sop JUOIOYYyJe susO[OJ BI] 3e oLIduoP ev] enb s[quies 

[I ‘sulowlueayN ‘solgIoUeUY SUOT}EN4IS Sep UOT}eIOLI 
-9}9P B] & 49 UOTYeYUL] op JUSUIESSIO190e8 uN ¥& ‘asuBYO 
op xXNv} sep UOTJNUIUIp UN vB ‘suTsIOA shed xnoiquiou 
OP BdULSSIOID B] JUVUIDUOD SUOISIAQId Sep sssTeq 

B] & UOISLAGI OUN ¥B Nol] gFuUOp & VISSNY Us 9SLIO BT 


0002 Ue I 
Ud % Z PP 39 G66 UP O19Z Op dOUBSSIOIN OUN JISSNY P| 


inod j10a91d TAI A] ‘PLANO Us STU JUOS OULIOJ91 op 49 
uOTyEST[IGe}s op Soovdyyo souumeidoid sap Is yo ‘sine} 
-dB} Sod op nus} a3duUI0D “GG6T [L1AB.p Slow 9] stndap 
g[qeys JUDWE[e.19UES }SO B[qNOL Np ANey[eA eT 4o “9yUSTI 
-3Nnv JUO SOSTAOP Op SONIG SeAIOSYI Sol ‘SULOUI NO % F 
UOITAUS B 9qUIOZ 4S9 [ONSUSU UOT}ELJULp xnvq ef enb 
UeIq IS ‘AULIo} JUOUIGATJLIAI 94S01 oiteyguOM onbryztjod 
BT] ‘onbyguaq 949 Issne & e[ory9ed np xtid sep essney 
BT ‘a[qno1 np JusMassT[qQreyye | Ted aitessoogu onpuel 
suoT}eLIOdUII Sap UOT}NZI}SqQns BI ep soUeNnbgsuoOd us 
quowlerjory.red ‘ag1o1jaure 4898 o[[eLISNpuUl UOTJONpoid 
BT ‘s010We.s UOTJENYAIS Bl ep JUSMEILAGI UN.Nb a110.19 
JUISSTE] XNVSANOU S}IVJ SUTBLIVO ‘STOJayNOT, “yeITp 
I03UL1}9 JUSUIBSSTJSOAUL] Op ossteq ouN 9UTeI}UO jo 
xnvezideo say NesAnou op AMY 7rey B oyUeySISI0d onbiy 
-1jod 4a onbrurou0sg epn}yiz1e0uULT “a[qnoi np JusWeIp 
-uojyja,| enboaoid & tnb a0 ‘amoti9}xe 0449p BS op JUSUI 
-asinoquiai ne gnbueur B noossopy enbs.0] “BE66T EP 
a1gINUBUY ISLID B[ ep soUeNbgsuod Us NBBANOU ap aI[q 
-TeYe 489,8 8661 OP Ngep ne 49 LE6T ue ned enbjenb 
sglOl[oUIe 31e}9,8 Inb onbrusouodg 94LATpR J “oIssny UY 


‘UOISse1391 OUN JIoUTeIjUS JUBANO sin9zoR} $}UL} 
-10duil p JUOS SIotUeUY XNeI[IU Sep o[LdeIy BdUBIFUOS 
B] 32 onbyjod oururersoid pinoy un “uorpeR Pp 

suaAoul sep aiqissod u01ye4sa}UOd eT ‘SIOJeyNOT, 

‘000% UB] Ue y F UOILAUA orpUTOyye FreLINOd a[e steut 
‘6661 UO O][NU 9139 JleLAsp onbru10u0dg BsdUBSSIO.19 

eB] ‘UOLSal BT Bp 9[quiesue nod suotstagid say] WO[eg 
‘g[edaut 919 B oyUSO9I UOIZNIoAg ‘ouTye] enbiigury UY 


‘000 UB] Ua % G*G 

yo oguUB 99300 % G‘g BIPULA}}e BOUBSSIOIN Op XNB}Y 9] 
anb nagid 489 [J *[et}UeLIMINU0D suey op xneBj UN ¥ 49 
UOTIeLFUI 9]qrey BT] B ‘UoIsuedxe,p s1gIoUBUY onbiyTod 
aun & ‘senbrmo0u0sg019eUI SaINSeUl Sep B 9d".19 “yUOUT 
-apidei saa} HI] qej}91 9s arUIOUODg | “PNS Np e9109 UY 


666 | GIQWEDEQ - XNEUOEJ UOU XNDJEW SEP SEAYWDEASIOd YZ 


‘a[qeinp 310s estidei ve] enb anod a1ane0 ua 

OSIU 3.1}9 JOP S949ID0S Sap OULIOJ91 B] STeUI ‘soDUBAB 
Ualq 4Se BIQINUBUY UOIZVINJONIASaL BT ‘C00S UB] 

Ue % FG PP 99 G66 UO Y% E‘G Op sdUeSSIOID op xne}y 
Sap (Inodesulg 4e png np 291040 BY] ‘UeATE], ‘SuOy 
suoy ‘uoder 9] yueN]oxe) sIsy,] anod y10A91d TW 

#] ‘8INILI9}UL spuvUep | ep sesi[ei9ues snd ostide1 
euN JUOIeIpUusesuUa sIUIOU0Dg | SUBp sdUeYUOD opueId 
snjd oun 4a enbrulo0u0dg 941A1}08,] op UOTJBoYISUSzUL] 
enbsind ‘sXed sep yredny{d e[ suep 900z ue] ua onagid 
489 DUBSSIOIN O7.10J snid sup ‘etwWIOU0dg] ap UOT}eI 
-Ol[gWIe | ep syusoul-snos sinezd¥j se1yNe,p yUOS onbiu 
-01399[9,| 8p Insjoas np 4o eseq op s}zmMpo.d sap xud 
Sop 99}U0UIal BT ‘XNBUOLdEl XNBIDIeUIUIOD solTeuszIed 
Sep enbiulou0dg soUBSSIOIO aINa][IoUl oUN. p ya xned 
-ByUBAB osULY op xnve} Sep souUeNnbgsuod ua ‘aque 
-8n¥e UO SUOT}eLIOdxa Se] ‘GGG US SXed soy snoq 
enbsaid suep onpuesje 4s9 g]g Np eArzIsod souessi010 
aU) “Je1OT[gUIe,S ap JUGNUT}UOD aSLID B] Jed seTueIgE 
eisy,.p shed sap senbrurou0090108Ul Szeq[NSEI Sa] 


‘0006 UB] US 48 G66T 

ua % OT Juessedgp ‘gAg[9 B.1O4SAI BSeUIOYD ap xne} 
9] “81ANG0 Us asIU 939 sed BINeU [TeAeI} Np gyoIeW 
Np sitesseo9gU sULIOJ91 B] enb 4uey ‘“yuepueday “000Z 
ue] ue % g‘z enbjenb ap 42 G66 Ue % T‘Z ap e1}10.19 
yelAep Td eT ‘yUessto1008,s suolzez10dxe say ‘uA, 
-oumnevAOY NY BdUBSSIOLD Bl Op U0IZV.19[9098 OUN,p 3a 
‘ajezUeLIo edoiny Ue jo oIsy Ue apueUlEp | ep JUoUI 
-osstulieyyel np ‘pion np enbiigury usa spueulep 94.105 
oun. Pp Jayje,[ SNOg ‘souRyUOD sLidei yUO UOT}ON.I4sSU0d 
B] Op VLI}JSNpUL] 49 [PLIJSNpuUI 1n94Ves 9g] ‘sind} 
-BUIUIOSUOD ST *}9.19}Ul.p XNv} Sop sITVIPEULISzUT] 
red ‘atmiou0sg | ap se[qisues 8.1neqdes se] JUaTNUT 

-198 Sd[QB1IOAB; SoiTe}QUOUI SenbrjzI[0d say ‘o1ne au0z 
B[ SUBp ONpUdS}7e JUSUIE[eZ9 4Se aSLIdeI 97.10} ou) 


*Sojstu 

-U0l}B]JUI suoIsseid sa] ItusAgid e stew anbrmo0u 

-009 9}1A1}98 | Jo[NuItys Be sn{d uoU yUeSTA Inb enbueg 
B] Op S}OYe sep UOIzezUSLIOVI oUN JUeTsAVI BINseUT 
‘yUepgogid 91q0}00,p Stow a[ stIndap aseq ap syutod gcz 
op PNUIWIp JUSTeAB nb 9ULI9} 4.1N0D ¥B 4919}UT,p xnB} 
89] ‘% GZ‘G B 10s ‘aseq ap szutod Gz ep gssney B aLI9} 
-9[suy,p enbueg ey] ‘eiquieydes uq ‘000% Ue] Us % G‘z 
UOITAUS B IBAZ[I,S 39 GGG US % G‘T op 19yoo01dde1 

88 PIBIASP {Id NP e991 soueSsIOID BT ‘sInazVj $90 ap 
nue} a3dul0D ‘souessioio ve] ose}UBARP BIBTNUIT}s Mb 
99 “IoN}1}SUOdEI S98] BIPNV} [I ‘sy90}s Sep UOTyNUTUITp 
94.10} B] NA ‘snj{d aq ‘enueznos 4se ayeIpuow spueUep 
RB] 42 SJ4139duUI0D IoInewlep nod synod sma] yUaSsINpet 
SJUBILIQe} So] ‘INSLI9}Xe sd1eUIUIOD NB aiInu osstInd 
OAT] B[ Bp 9d10j BV] aonb uetg ‘ejo139d np xiid sep 
essney &| op ty1ed eieity tup-euneAoy 9] ‘ajorjad ap 
you Ineyey10dxg ‘sesueyog sep je a1gLIN}OVJNUBUI 941A 
-Ipe] op ossleq ouN,p Joya] SNOs Jetu1ep ue] sAIasqo 
yUeUessT}UITeI Ne yioddei red ‘tuq-surneAoy ne 
astidat 94.10} ouN ¥ 911019 op nat] snjd us snjd ap vB A [J 


‘0006 UB] Ue 49 G6ET UO 
% [ sed JUSUe[qe[quieste1A JUeSsedgap ou soUeSsSIOI9 


oun Jed einpey} os nb algipnsei sstidai aun USIOA 

-g1d sjt ‘yInsinod as mb uorzye1nyon14sa1 BT 48 SNUSAeI 
Sop assteq BI ‘eseulQYD np essney BI guUOp juey 

‘sojStutydo SUIOU JUS SoySTUUOISTAQId SaIyNe.q 


‘0002 Ue] Uanb GEET US UaIq Issne O19z 

op said B1e4Sed UOTELFULp xne} oT] ‘000% UB] Ue % gB‘G 
B 49 6661 U2 % GB BEET U2 % IF Op Juessed ‘oyuem 
-3ne aseuloyo op xne}j 9] enb a0 & pus}je,s UGC ‘alles 
-S909T 4S ‘agoioure elep ‘seq9ID0s sep sgssnod snd 
UoTJVINpONI}Sa1 VT ‘Uleyooid ue] 4o sgUUe 97490 % Z 
8p ANoyNe Ja][loso JUSTeLASp SUB XIp op 437 .p SUOTIES 
-1]q0 Sep JUSUIepUaL op xn¥}j S29] 39 S[NU JUSUTOATJDAIFZO 
yuos Inof a] anof ne 4919}ULp xne} seq ‘astidai ey eB 
8[QeIOAR} SalI} SO oITeJQUOU enbizI[0d ey ‘aseyueAep 
ylo1098,S gALId Ine4des Np sdUBYyUOd BI Is yN07.IMs 
‘0002 Ue] Ue % ST OP 49 GEET UO % T Op couRssIOID 
op xne} un uoder 9g] Inod ytoagad ([JJ) [euoTyeUus1e;zUI 
o1le}QUOU Spud 9] ‘sepnyembut sao op yidep uq 


“6661 US 49 SE6GT OP UY BL B 

uoX np JUSUIESSIULIayeI 9] Jed a9}1UIT] yUsUIeTqeqoid 
BIOS BDUBSSIOIN INI] STEUL ‘SU0I}EZIOdXa Sd] BIOSLIOABJ 
sisy ua enbimouodg ostidai ey ‘syue[Nultys sim94 

-d8} Op UOSTeUIQUIOD BI ap Sjayjo Sa] JUNNUN}}2,s onb 
sINSOUl B ITYII]F @ eNurzUOd oI[qnd yueUIassI}SeAuT] 
enb Issne }1eLinod as [J ‘alteyUapgoxe 94Sa1 9410 
-ed¥o Ing] 3e S99}}epUs JUSUIE}.10} JUIINEUIEp ‘1914 
-0N.1}Sa1 aS ap segsseid suIOW 4UOS INb 4o ofeUOT}eU 
~19}UI 8dU9LINDUOD BI B Sagsodxe suloUI yUOS INb saT]so 
qyuouIUe}0U ‘sesLideljue sesnoiquiou aq ‘seseuguUl 
Sap sdUBYUOD Bl JOUIW ap JUENUT}UOD Io;duIa,p 93.10d 
B] Op a2UTeIO BY] 49 SolTel[es Sep UOTyNUIUIIp eT ‘sozUed 
-nd0091d yUaINeWep afjenyoe enbrurouosg uoTyenyIs 
Bl OP opNjziZABIUL] 49 Sassa[qIey Sa] ‘SIOJoyNO], ‘“aoues 
“SIO1D B[ I1JUaTeI B LALos B oI[Qnd jUaTIASSI}SOAUT] 

ep essteq BI ‘o1}SeUILI} aUlgIxnoep 9] JUBING ‘essney 
03700 @ 9NqLI}UOD IssneB B gALId Ina}0es Np spueuEp 
BI ‘yuez1odurt snd 41e}j ‘sreur o1jqnd yueutessty 
-SOAUL] B 9[GUNLIz7E 4S9 JUSUIESSI0.1N0B 499 Op 9I}IOUI 
BT ‘SJI}NdgSUOD Sd14S9UILI} bulo yUeINp TYydaTj IIOAB 
sgide ‘G66 ep 01}S9eUIL1} JatWe1d Np sinod Ne % Z ep 
SOUBSSIOIO 04.10} BUN VYOYJe B [991 GI 9] ‘uoder ny 


‘0002 Ue] Ue UOILAUS % OE 

42 G°Z 213U9 IequIojzal 49 (1-4) Np sed sap gav]9 snid 
21) 666T US % F UOILAUS,p UeAOU xne} UN oIpUe3ze 
ylelAep UTeoLIguIe GJ Np a][e91 soUBSSIOIO BI 
‘yuouIUIepgogid sgiguINUN Sine70ej sep nue a4duI0D 


‘L006 UB] Ue SIBT[Op op Sprel] [Iw OPP op yUep 

-9091d sues JUeJUOUI UN 9UsIe}38 STU/)-S3}87q Sop yuBI 
-noo 33dul09 np zloyYep a enb a0 e puezjze,s uo “yuenb 
-98U09 Jeg ‘odeyUBAEp SUOI}eLIOdUII Sa] 91}1019 BIOJ 
UleoLI9UIB Ie][Op Np so10j vl stew ‘oyeipuou onbrur 
-0U099 971AI}DB | BIOIOI[9UIe,S onb ainsoUl B 3131019 
yuete.lAep suor}ey10dxe se] ‘anbrurou0s9 souessIo19 
B] I1zUeTe1 op Joye Anod vine [I 4a 194S1S10d yreLAep 
SIU(}-$}8}q Sap [BIOIoUIUIOD }loyYEp yUuBzOdUIL'T 


‘saqjepue 
yUSUIE}10J SINd}eUIUIOSUOD Se, dnooneveq UOI1EY49 
~no} sassney se[qrej op surgul onbsind ‘suoissnos1eda1 


 — ——a—=_SS——EVVEVOE 
GZ 6661 SPIQWEDEQ - xNEUEJ UOU xNDJELU SEP sEeAYOeAsIEYg 


soyueziodullp yUOINe ‘seyqrey anb usrq “y919}UT.p 
xN¥v} Sep sessney SoD “IONUIWIp JUSTe.LASp sinezeUl 
-wiosu0d sap sesuedap sey ‘4919}UI,p xnv} Sa] YUSUIOI 
-939] lossney B JUSUIE[qGUu[quieste1A oj91dde,s a[e1apaz 
sAIBSoy Bl onb 4a SIO sUTeYyOOId Sep SINOd Ne sJsIS 
-IN0q SseydIVUI SI] INs onpus}je 489 U0T}e1109 oun Nb 
guuop juez9 ‘stojaynoy, ‘nAgid 41e39 nb a0 onb apide1 
snjd sineyeuluM0suod sep sesuedgep sep a0uRSsIO19 
9UN YSLIOAV} JUO SIBISINOG S9YdIBUI Se] Ins setqenb 
-Iewlal sulted se] ‘soguue SsalgIulep sao enbrmo0u0s9 
dUBSSIOID BI Op Inejoul [ediouLid 9a] 949 JUO saTjeanb 
-S9] ‘(0002 Ue] Ue sesuedep sing] elInpel JUaTeIAOp 
SUIBILIVUIB SINGJBUIUIOSUOD So] ‘SUOISTAgId Sa UOTE 


“UOI}JEYJUL | 9131019 
alley JUBANO 9d InNeDvj UN 4se ‘aTeLapsj BAIESEY 

B] 8p stv op ‘tnb a0 ‘adueyo uoryenyis e[ enb sed 
9[qules ou [I 49 ‘sTU)-S}e}q xNe [TeAes} Np sgyoIeUt 
Sd] INS gLIVs $91} 4S9 BLO] ‘a[[enqyow siney] VY ‘stow 
9] JUBINp JUSEI[NeS %Y [0 ep eN.AD0B 4Sa,S dITB1OY UOT} 
-eBIgUNUI9I B] oNnb 4lej VB] eUSIOUI9} US sUTUIOD ‘a}sopoul 
939 B SoITeTes Sop ddUBSSIOID BY ‘(0 SeQUUB Sap JngEp 
aj stndap e[qrey snjd 91) % Lp B adeuOYo op xney 

9] gssteqe B Inb ao ‘a.1qoy90 Ua STU/)-S}B7q xXNB 89919 
99 JueTe stojdua OOO 00E Ep snid enb ustg ‘e1}seu 
-LI} BUIQIXNEp Nv 991}SLd91U2 % G‘T ep a][90 B pod 
-dei red assney 97.10} oun e puodsea.1109 jenbe] ‘666T 
OP 91I}SOUILI} VUIVISIOI} Np SIN0d ne % G‘g op [enuueB 
xNB} UN B N.190B 4898 SU/}-8}BIY Sep AId V1 VV 
UOILAUD,P 9][[991 BDUBSSIOIN Op XNB UN oe UOIZeLUl 
a]QTej UN IIOABS B ‘GGG US So[qenbieUlel szez[NSEI 
Sop SIOJ BUN 9100US 914SLd91US BUTBOLIQUIB BTUIOU0D9/'T 


“Urey 

-oid uey ‘)-5 np sfed sep Suvi Jotueid ne epeueD 

a] ters0R|d % E UOILAUA,P BdUBSSIOIO op xNB} 99 “QUep 
-uada,) *}219}UI,p xne} Sep sssney s[qrej oun p 4o sTUy) 
-8}]8}] XNB BOURSSIOIN op XN} Np JUSUESSTYyOYLy uN,p 
ays red ‘% ¢ anbjenb ap Bios xnv} a] JUOp soUBSSIOID 
BS Op JUSUIESSTJUBTBI Jad9[ UN sssTeuUUOD BpeURD 

9] enb a9 B puszjze,s uo ‘000% UB] UY ‘stup)-s}eyq xne 
xN¥} 9] enb sutou ned un ylos ‘auueoul Us % GL‘ 

op o179 WeLASp BpeuEH Np ([_Id] M14 IMeLI9zul 
yinpoid) e[[a91 soUBSSIOI BI ‘GG6T UW “e[[991 9DUBS 
-SI019 BIN] [teu VB] JUOIBYDYyFe mb 1-4 np sked soy 
snjd ap stoj oun yUOLES STU/)-S38}q S9] Jo BPEUBD JT 


“uoILAUS 
% SL 3 O'L 21}UA oNyIs 98 yo aquIO} [Nb a[qeq 

-oid 4s [I stew ‘ureyooid ue] xne} 9] Bes enb 99 110A 
-gid op eptoyyrp snjd 4se [I ‘erquieaou Us aseuUIEYd op 
xB} NP ossteq o}10j Bl op UOSTeI UY “GGET Inod % 9°/, 
B AI[qez9,8 Wesrep 42 % L‘) 9p 939 B UesoU adeWUQYD 
ap xne}j 9] ‘eguue 93300 Mof 90 W “UOISsedg1 d1QIUIEp 
Bl JUBAB $JUI9}}V XNBOATU XNB INILIVJUI JUSUIEZ}OU 
94801 9}1AT}OB, p xnv}y aj onbsind ‘aarjow uoryzerndod ey] 
ap onuIzUOD UOTJeJUOUIZNR] red a9g}IUIT] BIOS BdBUIOYD 
op xne} Np assteq B] STeUl ‘a1}O1D ap yUSMIE|GQe[quIES 
-Te1A BIONUT}UOS 1o;dule/J ‘etuUedgp oun sIndap a91q 
-mbg snjd eB] souessio10 ep epotied B] JUSUe[[eNpe 
qreuuod epeuBy 9] onb JUSULITZUOD S}ez[NSEI S98 
‘L961 Jove stndep nevearu seq snyjd uos ‘y% G9 B 9quIo} 
489 xv} 9] 49 % EO Op Taj B asBUIQYO 9] “aIquIeAOU 


uy °% 1[‘Z ep essney oun 410s ‘stojdule 000 SIE 

B eguUe 93300 JUBUaUTeU eB nbsnf saiystdei1ue sured 
Sa] oy10d Inb 99 ‘JrynNdgsUOD SOU BUIVISIOI} a] Inod 
91.10} 939 B 1o|duIa] ep uOoISsseidoid vB] ‘aiquieAoU UY 


‘assed a] Suep epeuey np sieloueUy sey 

-Ivul So] Inod jryeseu Ine4oRj UN 949 B JUSUIE}JepuUe 
JQ (‘epeuRg Np jou INeLI9}xe JUSUIE}}epua eB puod 
-Sa.1100 ‘sjyuenba.y 939 UO sjeanbsey] “yueino0s oyduI09 
Np s}loyep sop sUIUWOS BT) ‘a1TeJUSpgoXe 9149 JBI 
-inod apjos 2g] ‘000% Ue] ep Nel[IM ne nb s11019 assiey 
mnb jue1n0d a3du109 np uoTye1OT[gUIe oyURzIOd UII 

9UN QUUOISBDN0 JUO USIPeULD Ie][Op Np s[[e1jUeLINIU0D 
INI[VA B] 49 SUSIG Op S9YIIVUI Se] Ans sesne4y 

-yeuoid snjd seatpedsied soy ‘'g66T Ue oyuepuod 
-Sd1109 apotied ev] anod spreryiul 9‘cT Be yueMeAtVeIed 
-w109 ‘a.1q0700 B JetAuel op spotted eT inod sie]jop ep 
Sprel]][tu 6‘9Z ep JUepgoxe uN red sgplos yUOS as SUBIq 
ap sesueyoe se] onb uarq ts ‘% /‘), ap 410s ‘ajsepoul 
snjd 939 & suOT}eyIOdUII Sep ossney BT ‘gE66T Ue 
auepuodse.li0o apotied e[ yueinp onb snjd op % G‘TT 
3108 ‘sIe[[Op Op SpseT]]IW E°9GZ B 99AII9 489,8 SUSIq 

ap suoT}e}.10dxo Sap ANI[wA BI ‘GGG OP STOW SIOTUL 
-a1d xIp so] JUBING ‘UseIpeUed Ie[[Op Np s[qrey yuoUL 
-OATJE[OI ING[VA Bl Vp 49 STU()-S}e}Y Sop esneINosiA 
sIW0U0I9,| SUBP 99919 opueUEp BI ep enb Isure ‘eseq 
op syinpoid sap xLid sep nutjUOo JUSeWeSsSIULIejye1 Np 
y2JJo ] SNOs on.199e 4S9,8 SUSIG op SesUBYI Sep INs[eA 
BT ‘WNOw Us SIe[[Op ep Spxwly [Iu /,°Z FUIO}Ye B SUSTG 

ap seduvYydE Sep JUEP90Ke,T ‘9JUoULENe 4UO SUOT}e} 
-1odum sa] enb uaiq Issne suor}e}.10dxe se] ‘a.1qo40 UY 


‘sasuedap 

SOP JUSUIGSSIOINIV 499 OP SULSLIO] B SINV}OV} SI] 

JUOS 39.19}UL,P XNv} SO[QTe] S92] Jo (91}SOUILI} oUgIXNep 
Np sinoo ne % Pg op Seid yUBUBIA}}8) 9}IOeded BT 

ap UOTZeSTIIN. p Saaag[a xNv}4 So] ‘SNUIJUOD sodljgUEq So] 
‘snagid JUSUIETeIFIUI SIB[[Op Op SprEI][TU [GOT 82] 
anb snjd op sie]jop op spiel 76 & JUOLIAgTY,S 49 
‘6661 U9 BSsNVY Bl B SASTAGI JUSUIN}.10J 949 UO (SUOTY 
-B}IQVULP UOT}ON.14SUOd B] JUOP) JUSUIESSI}SOAULP syol 
-oid sa] ‘epeueg onbiys172}g ep a}gnbue oyue091 snjd 
Bl op syeqnsg1 so] sgide.q “"g66T Uenb snjd ep % T's & 
puodsa.1109 mb 90 ‘gg6T Ue SIB][Op op Sprel][iu g‘oEeT 
ep gjeseut nvaatu ne s9z10d yuetos yUewedinbe | 

4a SouIsN so] sup sor[qnd 4o SgALid syUSUESST}SOAUL 
Sa] onb 99 B pus}je,S UO ‘B66T OP 91}SeUIes OUTETXNEp 
Np sinoo ne gynqgp kB Inb essney ¥] B sUBpUdsy 

B] yINsInod 9.1q0}90 Us 4U1S}}8 SUOSTB.IAT] Sop NBOATU 

9] ‘essteq 04400 91d[eY “e1quieydes Us 9914sLde1U9 

% L‘0 ep sssney eB] goURTVqQe1}U0D B ‘GEG Seu sIndep 
e1gtueid B] ‘UOTJNUTUIP 33390 *SIB][Op op sprel] 

-[Tr OSH ¥ aN[qeI9,8 Inod a1q0400 ue % 10 ep 9ssTeq 
qUO SUOSTeIAT] SO] ‘IOLINJOVJNUCU INszoes a] SUB] 


‘suorured op snid op % FFT 1° S66T PAQuIdAOU 

ua.nb sayiqowozne p snid ep % 1‘) T Npusa 4sas 

I! ‘6661 e1quisaou Uy “IeTUIep Ue] oyUBpUOdseaLI0D 
epotied eB] ap seT[90 & yodde. sed ‘GE 6T OP STOUT S1OTUT 
-aid [[ Sep simod ne % gg ep Set.1o0v YUOS oS SUOTUTBD 
OP 32 S[IqoUlOjNe p S9zU9A SaT "B6ET YU OVE FIE 

B JUSMIBATJVIVAdUIOS “000 UB] US 009 OFE EP 39 eguUB 
97999 OOS EEE OP SaTedoUI xXNBeAIU So[ JUOIPUTOZ 


666 | GIQUIEIEW - XNEUEJ UOU XNDJEW SEP SEAYWOEASIOd PZ 


S0}UCISIXO SUOT}E}IQVY.P S9JUSA SOT "QGET UP 914ST301N9 
OOF LET Op e1quiou ne y10ddei red assney us ‘000z 
ue] U8 00d ECT & 19 G66T UO S9zTUN OOS OFT & Juor 
-0A9]9,S JelyUBYO Us SesIul set onb yloAvid yUSUTAZOT 

ep 3@ sonbeyjzodAyp euuatpeued 9491900g eT “yoduir| 
ep UOINUIUIIp ouN & Jo SolIe[VS Sep o4Sepour UOT, 
-eyuoulsne oun ¥ ‘1o[duwia] ep enurjzUoO UoIsseis01d eb] 
B SeTqenqliz7e JUOIES Sassney Sed ‘E00Z UB] Us % G‘F 
onb snjd ap 48 6661 Ue % Z‘g UOIIAUA p 9171010 YTeIAOp 
NUsAeI 9D ‘e[qruodsip jeuuosied NUsAeI INI] ep 
assney spIOJ 9UNP 42 4919}UL.p xnNv} Se[qrey Sap sosueNb 
-9SU09 Ud ‘(000% UB] US 49 GEGT US ose}UBARp ZUOIS 
-uadep sineyeululosuod so] ‘ousrIedgp xne}q a[qrey uN.p 
38 JUSUIE}}EpUs PANo| uN.p zIdap uanb nagid 4s9e [J 


‘T00Z 4 SN 4 TL ep 

snjd ap 48 0007 UB] Ue GA 4 OL eUUeAOM AINeTeA oUN 
Bane [nb 3310s ep ‘seguue seureyooid xnep sep sinoo 
Ne JUSWII1gS9] ITULIajel 9s JIV1AVp UsIpeUBd IeT[op 

9] ‘8339p BI ep Uor}onpes op ngep uN.p 4o UoIyeyUI 
a[qrej oun,p ‘yueINOD 93dUI0D Np uOTeIOT[9UTe sUN,p 
‘aseq ap s}inpoid sep xid sep souessio1d Be] op nus, 
a3dul0d 349 ‘SUOI}IPUOD Sed sue ‘000Z UL] ep ner{Tu 

9] I9L.p eseq op szulod Gy B OG ep UoUIe|qe[qQuIes 

-Te1A JUOIS}UBULSNE BpeueyD ne sonbueq sop xne} se] 
‘ureyooid ue] edioryue 4se JUSUIESSI}USTeI o}Sepoul UN 
[Nes SUIUIOD 49 OSNIINOSIA soUBSSIOID 9UN JUBUEzUTEUI 
yueyouye Stu()-S}e}q Sep o[[20 9 epeuByD np srulou 
-009,| SUIWIOD ‘sIULIajjel 4sa,s eseq ap syInpoid seo ap 
epueulep eB] enbsio] e1pueidai yo eseq op s}inpoid sap 
xLid sop JUsUIeSssIyoely 9] 1e310ddns nd ouop e ouuerp 
-BUBd BIUIOU0D9,'T ‘a[qeBi1oAvy onbiz1[0d 93300 11u9} 
-UrleUl op epeuey np onbueg Fv] & stuzied yuo usIpeuBo 
TeT[OP Np sAljeler 97] 1Ge4s Vl Jo SoJSTUUOTeLJUI SUOIS 
~W9} So[qrey Se] “866T HOw sindap a4duloose,p xnv} np 
essney sigiuiaid B] ap ylesside,s |] ‘aseq op szutlod cz 
op Uol}eJUSUISNe oUN 410s ‘9% G op a4duUIODSa,_p xnBy 
uos gssney & epeuey np onbueg ey] ‘xnelapaz spuoj 
Sep UlvoLIgUIe xneB} Np sseq op szutod GZ op aiquieaou 
-TU B] B UOT}JeJUSUISNeL | e esuodal UG ‘osgUUe 

SUIQUI Bl Op TeUl Usd SIOJ s1giueId ouUN 4UIN}}e 939 TEA 
tb xnv} “g66T e1quieaou ap yngep ne »% Cp‘F B xne}y 
9] gFUOUIe YU seq op szuIOd GZ ep SeAIssazons sassTeq 
SO *% 9 Op #1e79 o}dW00Sa,p xnv} 9I ‘EET JOR UY 


‘auuerIpeueo 

SIUIOUNDY] OP BSNIINOSIA 9dUBSSIOID BT BIATNS.INOd as 
enb sinseul & ‘900g UB] Ue snid ned un no y Z & Blas 
-sed [I.nb 42 % 1 ‘T UoOILAUa,p suUaAOUI Ud BIES OJI] 
enb nagid 489 [I ‘6661 UW *% § 39 T e1JUA 410s ‘epeueD 
np onbueg ke] ep 9[qId 933eYy91No} Be] op IMaLI9}zUT] 


B SNO} JUSN}FIS 9s SAIIYO S9D “BGG O1quIeAOoU Uanb 
snid op % 9'T & G66T P1QUIAAOU Ud 9AIT9 4898 ‘G66T 
op slow sleTMeid [][ se] JuBINp % FT ap ouuaAOUI 
ue 41e}9 Inb ‘etd10ug] Jo UOTZeJUOUIITS | yUeNTOxe 
‘ofeyUSUIepUoJ UOHBULp xne} eT “S66 e1quieaou 
ep In[e0 % ZZ ep Wessedap E661 91quIeAoU Ue 
WOT}EFULP XN} BT "B66T Ue eyUBpuodsaxiod apoti9d 
8 ap Injeo enb snjd op % 2‘T @ suueXow Us nus} 
-UIBUI 489.8 ([Oq]] WOIyeUIUIOSUOD BT B xLId Sap sdIpUl] 
Jed ginseul) epeuey np uorjeyutp xne}4 aj ‘aguuey 
ep Sloul Sistueid [[ Sep SIN0d Ny ‘GGGT US otAINS 
-Inod 4s9,s sUepUs} B] Jo UOTZeYUL,p xne} s[qrey un 
o1}sid01Ue BpeURy 9 ‘efep soguue sinoisnid smdaq 


*(q0Bx9 NBOAIU 9V[ 4S9 UA [and 

JOUTULIO}9P OP STOUZIP 310s [I.Nb uarq) sfeurxeul uoly 
-onpoid ap 9}loed¥o es oipule}}e.p ouUeIpeues orui0U 
-099,[ Inod 41eJ 9] At0Ae yre.LInod aonb saouenbgsuoo 

Sa] ‘JUSMIOUIEIXNEp “4o 4919}UL.p xnBy Sap assney 

aun JeuteI}U9 yreLmMod nb sureoLigure a1u10U009 | 

ep sgsuo[oid 4e asneinosiA uolsuedxa] ‘yuoWeIeTUI 
-a1d “yUOs aD “Uloseq ne ‘seInseul sep s1puaid ap 390 
said snjd op 1oulurexe sa] ep neq] & 4 [I 40 ‘“epeueg ne 
UOlZeYJUL] Iest[iqeysep yuBANoOd sinezoej xNap 9}STX9 [] 


“ITu9AB] Inod enb a]jenzoe emo] 8 Ustq Issne 
‘aUUSIPeUBD SIWIOU0DY] Op 9d10j BI ATE JUOUTUIEpso9id 
sg[BUBIS SINE}BJ Sop Jo 91qQu}S 40 B[QIe} UOTZELYUT ouN,p 
UOSTBUIqUIOD BT ‘epeuByD np senbim0u0d9 s}e3[NsoI 
suoq xXN¥ 9NqLI}UOD Issne B ‘4919}U1,p XNe} Sap 9ATZBIAI 
asso[qrej e] 39 loj|dwia] ap essney vy ‘aoueyuo. opueid 
oun Jed onuejel}Ue ‘aineLi9}zUI spueUlep 9}10; snid 
ouy) “epeueyH np [elo1eulmiod eireuezred [edioutid 

9] UIO] ap yUOs sjanbsg] ‘stup-s}e}q xne stuUIOU0D9 | 

op eNUI}NOS 9}oULIJ Bl 949 B BpeUReD ne onbruou 

-009 UOTJENIIS Bl 9p UOIVVLOI[gWIV | pus}-snos Inb 1n9} 
-oB} JULYIOdUII a1jNe UL ‘sIsy.p sed seryne,p suep 

ye uoder nenb tsute edoiny ua sanbrurou0s9 seaTty 
-oedsied sap uolze1oljgue aun p 39 PION Np enbuoury 
Ue epueUlep B[ op enUEe4yNOsS 9}0ULI9} B] Op JaIjo,] snos 
‘sTULIOjye1 JUOS os oseq ep szINpoid sap xtid soy ‘eTe1 
“9u93 U05e} A] “S66 3° LEGT Op e[eIpuoU sigioueUY 
OSLID Bl Bp sSIUlal 4Sa,s BpeUByD Np stulcu0Ng T 


e096 'uedJU@sYyoNqB : jauinog 
OLPL-Z66 (E19) : auoydgjal 
BIQIUIL SYUAHIE,| 
INS Ja xnesaUIW Sa] INS anbisijejs B] ap UOISIAIG 
prayyoug Bjas5 


opuoul JJ SUP jo Bpeue|D ne sonbrurouo079 
SaAT}Oodsiod Jo UONeNIIS 


6661 GIQWU89q 


"UO}}ESI}IIN UOS ap JUB|NODaP Sa}9e Say} Nod ‘aunyeU 
o2jne 8uN,P no a1aloUeUl ‘BAI;NOBSUOD ‘a1IOSseD0e 
HOS a1]9,Nb ‘ay1]1qesuodses suNoNe JUOWNSse,U 39 
nuajUuod UOS Be jUeNb a}jUBIe6 suNONe UO) ou EpeUeD 
Sa]JOuNJeU SadINOSSay }2 Sinayne seq “suO!sod 
-O1d Sap BWIWOD SaJEPISUOD 9J}9 JUBIBINeS 9U 9ANOI} 
A uo,nb syusweuBbjasue sa] jo ‘s}uaWeSsI}SeAu!,p 
NO S9]BIDJBWIWOD S9}IAI}O8,p oped oj Suep apinb ep 
no e0ueaJ9j91 op aHesano,p suas sed yesAep ou aIjF 
“UOISSNOSIP BP] J9}19SNSs ap jo sjesguEH UO!JEWOJUI,| 
@p JaUUOP ap jnq JNod e UO}edI|qnd ajuasaud ey 


YN3LOAT NG NOILNALNI.1 Y ALON 


‘666T 24QuianoU GT ND SazUaded 
snjd sa] quos saguuop sajzuasaid saT : anbapwagy 


"SeJPUO7] ep xNeJelW Sep esuNog : JW 
“epeUuey sajjeinyeu SeounosseyY : eDuNOS 


Geosaed? 65 Sek au hh 
sep eyeyoinoy 


ee eee - 2 ~s- a : P : 0g 


OOL 
OJAI] B] SJUBINOD SUFBOLELUe S}UBD 


IW &] & sjenuue seeibe XUd 


G00z ue,| © S86} ap ‘OuIZ Np Xiid 
¢ oinbig 


"G00Z UB] LLP 
VSN $ OOET BOOST EP 939949INO}J B] SUBp ION4FIS OS 30 
assney oun 1oyoyye JUSTeLAOp 9UIZ Np xuid se] ‘suoIs 
-tagid so] red 03.10An09 spotted eB] ep 94se1 a] yuBpued 


6661 CIGUIBGIEW - XNELIEJ UOU XNDJEL SEP SEAYWOEASIOg ZZ 


‘a[quiesue Ine] SUep SeyoIeU Sep [enpe.1s yUsMIeS 
-Seipel un e sensnfuoo ‘uor}yestueAles BV] Op SayoIeUl 
Sa| SUBP ONUIZUOD 9OUBSSIOIN OUN B PUd4}2,S UG ‘a[DVIS 
Np JUBUINO}Z Ne UOISNy ap je UOT}OeI}xa,p ay1IDeded 

Bl Op suOT}eJUSUISNe Soz10j op ed Jeplos os JUSTeIAOp 
SeguuUe SdIVIWIep Sep SINOD Nv dUIZ Np oLI}sNpuUt] 
SUEP S9YSI[V9I SJUSUIOSSTI}SOAUI S29] ‘(N00Z EP B[ep-ny 


“([G/SN 4] e4AT] VB] SuTeoLigure s}U90 GG) SN $ OOZT eP 
Inoyne suusAOUl Us 4UOLeT[IOSO Inb ‘xuid say] AULIeyje1 
quetelAep odoing ue 4@ p10ON np enbiigury us soues 
-SIO1O B[ Op UsIjZUTeUI 9] onb Isule 4sy-png np sisy] ep 
sXed saijne sey suep 4o uoder ne onbrurouosg astidai 
By] ‘[enuue zOYep 1es9a] UN d9eAv gIqI[Mbe yusTIGA 
-I}8[91 Blas OUIZ Np gyoreUl 9 enb yloAgad uO ‘N00Z UA 


‘I661 stndap seq snjd 9] neoatu 

9] 38 JseNnCO, Inod yUeueuuUOIstAOIdde p souTeures 1 ‘CG 
UWOITAUS 83UaSgIdel INb 99 ‘a1qQ0}00,p UY BT] SOA 

+620 6LZ 8p WNuUIUIW UN siIpute}jze Inod ‘1atauel ua 
7u19378 “} 000 IZE ep UNuUIxeUl uN.p gssteq JUO WNT 
BI B SYO0}S ST ‘SY90}S Sop ossteq B] B BDUepUd} BI Op 
UdIZUICUL 9[ 49 OULIOJ OpUBUEp oUN zlexsTJe1 9AVT9 sn{d 
xuid uQ ‘Y/SN $ OOTT Wortaue,p vies GEE] US Uso 
xd a] onb y1oagad uC “eguuR] ep yngep ne SN $ 006 
sa] JUBUISIOAG xLid ne y10ddei red % QZ enbjenb 

ep UOI}eJUSULSNe oUN SUIEUI ap 3N0} ayUaSeIdeI 1990 
-81q070,p UY B[ SI9A 1/SQ $ OSTT enbsnf srpusoseper 
op yuBAB oIquieydas Usa YSN $ 9ZZT ep UNUIIxeUl 

un aiputesje Inod ‘GEG 6 Op Se1}S9UILI} S1oTUIAId St014 
sep otz1ed opuesd snd B] JUBInp ossney By e vUep 
-U9} UN YgAIBSUOD }UO dUIZ 9[ INOd (IAT) SeIpUOT op 
xNBj9UI Sap ssiInog BI B s9gide yuByduI0D Ne xLid sa’T 


Xldd S37 YNOd SAAILOAdSHAd 


“BPBUBD SO|josNJeU SBDINOSSaY : 8dINOS 


0002 S661 O661 


suoisiagigd [4 sajjeaiseguuog =e 


S@UUO} OP SUOIIIIW 


G00z ue, e 
G86 ep ‘epeued ne oulz ep asaiujw UuONONpolg 
z ainbi4 


‘0002 Ue [B}9U OUIZ Bp } 000 F8L 

eimnpoid epeued 2] enb y10A9id uC *(9%) preyAe eA 
B BpuBION op oUlz op sliouyze | & 42 ("G-"D) TEAL 

B OOUTUIOL) Op SUCH UTTSISUI xNv B/} 000 0Z 

op JUSUIessIpuBIse p sjyofoid sap UOTeSTTeOI BT 

B sR yNOPINS “3 000 FLL PIpUteyyze Inod GEGT UE % F 
UOIIAUS P BId}USULSNE [e49UI DUIZ op UOTZJONpod eT 


‘T00Z Uenbsnl eAW PT & ET e1}Ua gnyzIs 

NBOAIU UN & ITUs}UTVUL 9S 4IBLANp UOTONpold eT ‘000Z 
Us % G UOILAUS 9UBI9}}e 49 OJUSUIIN V19TUTUI UOT} 
-onpoid eB] ep asouBsSsIOID ap xne} 9] oNnb 90 B pusazyeEs 
Uo ‘saUIUI saiyne SiInaisny{d suep jo ogyIUITT o[seq 
-Oolusy SeUlP] Op epuoyey ourul By] B JINDIID NesANnoU 
he eiazyueuLsNe uorjnpold vl] enb ainsaul B 4a ANY 

NY ‘6661 Ue s1gruIU UOTZONpod vB] Ins sanbr}s17e4s 
Sd] JassTeq o1TBJ B 9NLIyUOS soyno} 4UO ‘sTTe,T BIA 
SUIUI Bl Op sile1odul9} sInjzeULIej BV] B Sonp uoTyONpoid 
ep sezled sa] JUeNOUI ‘souTUT Se1zNe,p sIquIOU UTE} 
-199 UN B UOTpNpold ev] ap Sessteq sep deAv SagUTIqUIOD 
‘8661 U2 997] JoyeMyYeolg seoIMOssey op syonosI}say 
72 NOQLIeD seulU sap 4e UOTWeIOd10D suru osuey 
[AUY, Pp 018J SuoTzez10[dxe Sop SeINyoULIOJ SA] “BEET 
ap a][20 B yloddei red % [| op viassteq epeueyD np 
oUIZ op s1gIUIW UOTyNpoid By] enb ytoagad Uo ‘GEE UY 


ANNSIGVNVO NOILONGOYd 
V1 YNOd SAAILOAdSHAd 


"epeued Saljeunyeu SeouNosseY : eNOS 


S002 0002 S661 O661 S861 
Cc er a v 


$e1|291 SegUUOG 


SUOISIAGJq 


SOUUO} BP SUOIIIIW 


S002 ue,| 
& S861 ap ‘OUIZ ap sjeIpuoW UO}JeEWIWIOSUOD 
L aun6j)4 


SS SSS ——————————— eee 
LZ 6661 SIQWEDEQ - xNEIEJ UOU XNDJEW sep sEeAyoedsieg 


‘uoIsseid snos ag[noo 

B SoZeII[e Sep }e UO] NP UOIzBOLIQey VB] a4INSUZ yUOIp 
-USIA ‘suOISIAgId se] ed 84.18AN09 spotted ve] yuBpued 
UOIZBUIUIOSUOD B] op UOI}eJUSUIGNe 9710} snd BT e101} 
-SLda1Ua 49 OUIZ Np sjeuy UoTzesT[I4yN opediuLid eB] e1a1 
-nowep UuoryestuBAles BT ‘GQOZ Ue] Ue nbsnf sguue 
red % 9‘Z ep euueAOU Us Jasseido1d yreLAep dUIZ 

Op e[BIPUOUI UOT}JBUIWIOSUOD YI ‘0007 UB] ep B[ep-ny 


‘0002 ue] Inod »% Z & a] [onuUe sdUBS 

-SIO1O B] B INOJoI UN ZLOAGId UO 429 GEGT UP JasT[Iqeys 
as JIVlAVp uodEr ne spueUep BI op assteq eT ‘PION 
np enbiigury Use G66 Uenb nvealu oulgUI NV vIpUST} 
-uTeul as a[[a,nb 4a edoing ue % /‘Z ap BieyUSWIdNe 
epueulep eB] enb y1oAgad uo ‘900Z% UY °% [ ep sutour 
ned un p o4sepoul snid souBssioio oun Jeyoyye WleLAep 
suusgdoins spueulep eB enb sioye ‘oulz ep eapuewep 
Bl % 9G Op snyid ap JeqUEUIANY OTe] WIBLAOP PION 

np enbiigury ue enuezNos enbiu0u0dg soUBSSIOIO 

BT 6661 nod » ¢‘¢ 8 s9UIT}S9 aSSNeY OUN |p 9zINs ET 
I 8E‘g BApute}e Inb oulz ap efeIpuow UOTyeUTUIOSUOD 
Bl Op % OZ Op UOTZeZUOUISNB ouUN yLOAgAd UO ‘O07 UY 


NOILVINNOSNOO 
V1 YNOd SSAILOAdSHAd 


“UOIELUNSE | g 
‘QUIZ 
np 3@ quwojd np jeuoneusju! apnye,p edno’y : aounoS 


8Ze eubeds3 O18 sjun-syei3 
Lev png np 99109 O16 Noled 
seg uoder 7S0 | epeued 
pl epeueg SSI t elyeasny 
00S | aulyd O8Z | aUuluD 
(Seuud} (Seuuo} 
ep SJ9})]!W) OP SJ9II|1W) 
96661 je}Qw OUIZ 26661 S91JUBOUOD 
SINepNpold sep suep 
OuIZ 
SInoyoNnpold 
ONIZ 30 


XNVIGNOW SHN3ALONGOYd XNVdIONIYd 


*$91}U90U09 Sa] SUBP SNUs}U0D quioyd ep 3 YOO OF 
30 9UIZ ep 3 000 OEE Barurno} Inb a0 “VAW G‘T 
ap 3se egjefoid uolyoNpoid op 9zloedeo ey ‘aguue 
93300 IBIOUIW 9p 3 000 0SZ enbsnf ermpoid surur 
BI enb y1oAgid UC ‘epue]I,] op e[e1zUe0 a1z.1ed BT] 
SUEBP 9EN}IS ‘USOYST] OUI Ing] & Te1eUTW Np s1Inp 
-o1d ¥ g0USTIWIOD 4UO Yg Od10UTI, osLIde1jU900 UA 
eiteuezIed uos 4a d[d JSAM BIUIOAT ‘oIquiezdes UT e 


‘nagid 949 yreae Inb 99 

onb 4N0d sIPULOUL ¥B 4e SUOISLAQId So] Ins sdUBAB Ud 

‘aiquie}das use a9}9[dUI00 939 & OUI B] ep JUOMIOSeU 

-9UIe ‘TT ‘:pue[sUsENy Np 4senC-p1ON 9] Suep senyIs 

‘(8 000 O8Z : UoryONpoid op 9z10eded) ArnzuUa_ UTZ 

ep eulu es sindap oulz ep s9ijzUs0U0D ap SUOSTe.LAT] 
Sd JADUSUIUIOD 10AQgId *pz] OOUTUISeYg ‘aIqUIZD9p Ue 


‘% OT ‘TYSIGnzTAL 

42 ‘% Gee ‘Yoo, uolye10d104 ‘% G)‘Eeg ‘WOsTY 

Oly °% GLEE ‘epueiON : sJUBAINS BI 4Se VINO 

op syed sop uorz1z1eda1 o[[eAnoU eT ‘TYystqnsz]J 

8 (VINO) ‘V'S Bulurequy eiouT eruedui0D Be] op 

% OL Op 23USA &] Op UOTZeSTTVEI BI oOnb IsuTe noleg 

ne eulUlezUY IUIZ-91AIMd op yoloid a] snod sutes 

-LIQUIV SIB[[OP Op SUOIT[IW OZET op JUoWs0URBUYy 

Np spuoj np JUoWoAg|eId AstWIe1d a] yo UOISN];OUOD 

Bl goUOUUB 4UO UOT}V.10d104g rysiqnszIP] 39 499], 
UoIzB.10d.10¢ ‘OUT BpUBION ‘og}IUIIT WIOSTY ONY e 


‘OUIZ ap B/} 000 OLT ermMpoid 

BLInod oLieuyze 94400 “yUsUTepuat UTe[d Y ‘suTeo 

-LIQUIB SILT[OP Op SUOT][TU GZP Op 3N0d NB 3.1qG0}00 

Ud 94INI4SUOd “py ‘OD IUIZ ea1OY Op eLIouyye 
a]JeAnou By] & aynqgp B UoTNpoad BY ‘olperjsny UM e 


"BA 000 OOF 

aiIpute}jze inod &/} 000 0G ep 9UIz op uoTyonpoid 

ap 9yloedeo BT] 9013101908 y10AQId 9391908 BT ‘UBSUG B 

duIz-quio|d op stiouyye uos op 9310edeo B] op UOT}e} 
-uouldne p uejd un gououUe B® ‘py'T “0Z OUIZ BO1OY 


ATVIGNOW NOILVNLIS 


‘CA-“D) BUOIGZBIYS 

op Terutaoid ored 9] suep sgnyis ‘STB yy BIA 

sUIU BS Op UOTzezI0[dxo | stidel B pezIUIIT UspIjog 
‘SIOUI SIO1} op UOTWdN.119}UI oun seide ‘sIBUl UY e 


‘s1e][Op op 
SUOT[TW ETT ep yoo ne “(9%) ruresezeW op uoLset 
B] SUBpP VENjqIS ‘a1AMD-OUIZ op pre] [Jeg eurUT 

BS op JUSUIEdvUgUI | 9J9[dUIOD B ‘OUT BPUBIONT e 


6661 CIQUIEIE - XNEUEJ UOU XNDJELU SEP SEAHWOEASIEg OZ 


‘OUIZ OP 7 000 GE SULIe;USr 

SOLIONS Bp 4904S 9] oNnb oull}se UO ‘GG66T GUUB] 

op UY Bl JUBAR Z _U SOLIONS Op UOIZJONpEl op ANoJ 

UOS Op ose.LICUIEpal Ne Jo JNOU & VSIUIal BI B JUep 

-g001d ua (“q-"D) [TBA], B onzIs quiojd ep Seltoos ep 

4000 SIZ ep [eN}0¥ Yo0}s UOS 194181} Bp UOT}UEzUT] 
qreae oT[9,nb yredsuouue 997] OOUTUIOD ‘uInfuy e 


"9T0% uanbsnl 
GOLA Ua & GAIN 8] ep Suorel[e sul sop VIA B] 
Jesguojoid e1imod yefoid aD ‘setqeqoid 4e seganoid 
SOAIOSII Op (JA) SOU} Op suUOTTIUI G‘FT enbjenb 
qyUeULIOJUAL J), /, JFUOUESLS NP MYA Ud ASIUI VT 
qre1jj0uL10d nb szind nesaAnou un pusidwos yefoid 
oJ (Ue) UOLY UL B e1AIND-oUIz op soLIyOnpoid 
‘(GININD) 99}TUIYT Uospnyyp ereg Be] ep enbrsinj 
-[eqeJ 30 GIVIUTPY otUsedUIOD eT ‘aAIsn[oxe a49L1d 
-o1d Us sUUSIpeULd o[eI[ VS SUBP SUTBOLIOWIB SIRT 
-[Op Op SUOT[I OFZ HISOAUI d[q UBOLIoUy O[sUY 


0002 UB] 
Sap S91}USDU0D Sap SUBP NUS}U0D dUIZ op (B/}) Ue 


Ted sauuo} 000 ZG BamMpoid spuoyyey ouru ve] enb 
qlOAgId UC *% GE o1jNe uNp suru BT ep 9yloedvo 
Bl Jequeusne yreAoAgid aT[a,nb yresSuouue 9491D0S 
ey ‘umf ug ‘symnd np eseduoj a] onb tsure yuu 
-o}Ie1} Bp sUISN | op 9410edeo BI op JUSUTaSSIOI1NNV | 
qUaN]OUL XNvABI} Se] ‘“opuoyYe’y] & JUSUIOSsIpuL.Ide p 
euUeid0id 9] 1039[du109 nod 700Z ep UY BT 191,p 
SUIVOLIQUIL SIG[[OP Op SUOT][IW FOT 1osuedep va 
9191008 BT ‘8661 S1quieydes op uly By] S10A UOTJONp 
-01d Ua STUI 939 B YIMIIID VI ‘aazIUII']T o[seq-oolusy 
SOUT] 9391008 B[ B JUBUEZIEdde ‘opuoYye’yT ourw eT 
B DUIZ Op FINIIID | ANS XNBAVI} SBJ 9NUTJUOD BUD e 


SANNSAIGVNVO SSAILOAdSHAd 


"S@JPUO7] Bp xNeJewW Sep asunog : JWI 
‘UONEWI}SA : g {9UUO} B] UIEOWEWe JeIOP YSN $ 


O'OOL: bc. SECOND SESE o'Szol g‘8EOr 
(¥SN $) 
96661 8661 L661 9661 S661 


JWI V1 V a1viOadS SJuNaIdadNS SLMWNO 
3d ONIZ NG STANNNV XIdd S3G SNNSAOW 


‘IlUdAB ] SUep o}UeLIOdUII ITUsAep 4IeLIMod gstu 
-BA[eS 1010B P O[[TeLlej op UOTZeoyOUIzep Jed no o1e8 

B sanbLi,e[9 SINO}J op soigissnod sep yuSUIEzI1e13 1ed 
nuayqo suyye oulz op 941yUenb ey ‘yuepusday “uorsny 
el1gIueid ep dUIZ ep SeUISN So SUBP SelTepuodes 
S901N0s op syed B JUSUIBAISN]OXe UOISN} sulgIXNep op 
ouIz ap 9yt4jUeNb azt3ed oun nb yueWe[Nes yINpoid au 
epeuey 2] ‘a[[enqoe ainey] Y ‘oUIzZ op sazer][e,p uory 
-onpoid ¥] & JUBAIES g[DADOI DUIZ NP 4a % CRG & OINOLI 
-9Jul 9301nd ap npuojer ouIz np ‘ind ser} gue duIz 
np puseiduioo [J ‘seguue SelgiUlep sep simod ne [e49UI 
np eyuez10odum snjd us snjd op ad1mos oun nueAep 4sa 
uOISNJ eUlgIxNnep op dUIZ BT ‘sine}jeulo1d sgyonogep 
XN¥BOANOU OP 9NFI}SUOD ds] [eIZUSpIsal UOTJON.ASUOD 

B] SUBp SIOg Np JUSMIE0v|[dUIeI Us ssTUBATeS 101I9B.p 
soqUodiey)o se] SUep je Ile-dUIZ SINeye[NUINIOB,p U0Ty 
-BOLIqey B] SUBp UTZ Np lo[dule/J ‘senbrurrys suoryeo 
-1[dde sep suep jo ‘euIWIe] OUIZ 98| OUTUIOD ‘sa1ANO-TUleS 
s}Inpoid se] suep ‘u04zIe] ep UOTZNpod ve] suep ‘uUOTS 
-soid snos ag[NOd & sasel][e.p UOIJVOLIGR] B] 48 I91INe J 
op uorzyesIuBATeS B] Mod UOI}ONI4sUOD BL] ap 32 aTIG 
-OW0jNL] Op SELIJSNPUI Sa[ SUBP YSTI[IyN 4Sa dUIZ BG | 


"SUOISIAQIC : yq SUOIJELUIISA : g 


LLL Zl 691 
v8Z vLL rl 
SOL | vSO | S90 | 


UOIyEWLUOSUOD, 
je}9W OUIZ Bp UONONPog 
aJ9IUIW UONONPOld 


(SauUod} Op suaty}IWwW) 


ad000C = BES. S661 epeueyg 
Sie][Op op prery[iur ZT : suolzez.10dxy 

(je}9W ep UOT}ONpoid) sulerxnoep : TeIpuoul suey 
Sre][Op op prely[iur G‘T - 866T Ue 


e1gruTUL UOTJNpolg 


Boob uedUBIeAnayod : jauwinog 
LOvb-266 (E19) : auoydg/aL 
XNeuoleweajul 
J@ suneuajul Sayaiew sap anbiyjod eB] ap UOISIAIG 
AAI[BABYD YILIEd 


OUIZ 


6661 elquieseg 


"UONLSI/IN UOS Op JUBINODEP Sa}0kB Sa] UNOd ‘ainyeu 
@uyne 8uN,Pp No sieloUeUYY ‘BAI]ND9SUOD ‘a1]OSS999e 
WOs 91]2,Nb ‘ay|;qesuodse, sunone juewNsse,uU 38 
nusejuod uos Be JUeNb ajuBJeb suNdNe jUO} ou EpeueD 
Soj]/o1N}JeU SeduNOSsayY je Sina}Ne sa] “suO}}IsOd 
-01d SAP SWIWOD SZJ9P|SUOD 9J}29 JUBJEINeS OU 9ANOL} 
A uo,nb sjuaweuBbjesua Saj 38 ‘S}JU@WOSS}}S9AUI,p 
NO S9jLIDJOUIWOD S9}AI}OB,Pp asped 9] Suep epinb ap 
no 90usJ9j91 ep eHesANO,p sANasS Sed yeJASpP OU d}/9 
“UOISSNISIP B] J9}J/9SNS ap jo ajes9uEH UONeBWOjUI | 
@p J@UUOP ap jng JNod eB UONed|qGnd a}Uese/d eB} 


4N3L937 NG NOLLNALNI.1 YW ALON 


*Se1pUO] EP xNe}aW Sep esinog : JWI 
“epeUued SejjounyeU SeouNOSseY : BdINOS 


suoisiagid 
sep eyeyoino4 


JAI] B| SJUBINOD SULBOUAWW Sue}|OG 


QW7 B®] & sjenuue s9qibe XUd 


G00z Ue, & S861 Op “JaxD!U NP Xd 
z eunbi4 


‘666 24quianou 6] nv saquaet 
snjd sa] Juos saguuop saquasaid saT : anbinway 


*SJUBINOO SUTBOLIQUIV SIB][Op 
ua ‘sjenuue xuid sop sulures Be] op sduepUd} BY Z oInsy 
BI B aJUeSegId UG “xLId se] suUBp 99gINp 94.1N09 ap 
sozutod sep JUeIpuesue mb syuUeulauuoIstAoidde sep 
sonagidult suorj}dn.1193u1,p seztjiqissod sap ev A [I ‘sinof 
-NO} sUIUIOZ) ‘sUOISSaid S9z.10J ap B SAaSTUINOS yUOIIS 
qney-d xud op seseyd soy ‘sonagid sgytoedeo xne 
S9}L19}8] op syofoid xneeanou soa] 19z10[dxe ¥ }ISSNeI 
UO IS ‘SIOJOINO, *(SJUBINOD SUTBOLIQUIV SIB[[OP Ua) 
qV/SN $ 00‘F & 00'S ep 9}}949IMO}J B] SUBp ITUSzUTeUI 9s 
quorte.Aep [eyo np sjenuue xiid se] enb euL1e} Buoy] 

8 POAgId UG ‘s[IZeOA syd yuUOos xLid sa] ‘souenbgsu0s 
ud ‘4a ytWEed Ysa [eyoIU Np gyoieUl 9] ‘OUIZ Np No a1AInd 
np ‘UINturuINny[e | ep seyorew sel 98AB BIedUIOD BJ UO Ig 


‘a]qepAXOUL IaI0e | Jo [OYOrU 

a] Inod spueuMlep BI Op sUBSSIOI Bl IOUIAIf JUOA 000% 
UB] OP ING9P UP 79 G6ET OP UY BT Sp [Sxl Np spasi9 
snyjd xtid say ‘stojayno} ‘seydIeU XNBEANOU op IBANOIY 
B a[QUpAXOU! 9108 | 9ple FUO */ GET Op NL[IU 9] 

stndep seijstsorue ‘[ayoru af Anod serqrey snjd xud seT 
*So}LI9}L] Op SudTTeIjsNe syuezO[dxe se] red enagid 
gytoedeo ev] op 0419738 | oINSWep epNyi}.1eoUl spuesd 
snd BJ ‘0002 ue] Inod q/Sn $ 00'E ep UeXouw xud 

un jt0A9Id UO ‘000Z UB] ep sIzIow sigiuMeid ev] yep 
-uad sutoul np ‘a9Aa[9 B1oINeWep <[qepAXOU! Joe | 
Inod spuewep ey] enb 4a sjyofoid xneeanou ap UOT} 
-e3do008 | BIDSLIOAB} 9AVTS xLId a] onb ‘seguLiay suUOT} 
-B][eSUI Sop oyoIeUI Us JUOIWJoUIOI SInazonpold so] 
enb ‘uoronpoid Us sasIUl Sap JUOIONUTZUOD $9}4L19}e| 
ap syuezo[dxe sa] onb ‘yuoLessteq WIT &] B Sx904s 

sa] onb S10[e YO0Z UP S[IVB[OA JUO194SeI [OYOIU Np 

xud sat enb yloagid UG “e9UUB] ep 9I}IOUI BpUdeS BT 
qyueinp s[qepAxoul Joe] Inod spueUulep 9z10j oUN,p je 


6661 CIQWUEDEQ - XNEIIEJ UOU XNDJEL Sep SEAYOSeASIOg FI! 


(@IQUIBAOU ZT 2 3UI9932 3 0N0 99 ep [enuue wNuUITxeu 
9] sIndep 3 000 02 ep essteq UO Inb) AW'T B] & Syx903s 
Sep Ul[Pep Np ‘uoTyONpoid ep suOT}ONpei Sep UOSTeI 

Ue 6661 Ue gJUEMISNe UO [eyoIU 9] Inod xd say] 


Xldd S37 YNOd SAAILOAdSUAd 


‘yefoid 99 yUeUI9DUND SopNytzs0UL 
sap je Avg SA@SIOA Op O][Ie} BI Op UOSTeI US epeUeD 
ne [eyoIu op uorzOnpoid e] B yUeNb uorstAgid op sed 

o}Uesgid 8U UGC ‘[eXoIU op UsIpeuLd INszoNpoid nBeA 
-nou ureyooid 9] e139 41e.LIM0d uor}e10d.1049 sedIn0sayy 
esuIulURyD op BMyYsey yeloid aT] °0.104) yolo1d 9] 

@1ANe0 Ud 21730Ul 4049NT{d 4yIe.1LINOd OoUy] ‘szUvaseINODUS 
quOS 0104 & STessa sol onb 4o prey sny{d eB ostua1 

489 UOI}JONISUOD BT IS “000S UB] Op NoetpIu a] s19A UOT} 
-ON.I}SUOD BI Js0USTIWOD 4IeLInod ooUy] ‘sguUe] ep Uy 
Bl JUBAB SJUBUSAISJUI Sa] SNO4 JUOJSTZes AVG SADSIOA 
JUBUIINUOD OOUT.P SUOTJBINOSOU SEI IG ‘o}LATJONP 

-oid es 913101908 Inod oouy red seXojdap s}.10jja sap 4a 
ue[sey SUI B] op UOTZONpo ld ev] op UOTZeJUSTASNL] op 
UOSTBI Ud (000Z UB] US JUSUTULIO} os AINQpnNg zB [TBA 
-B.1} Op $3e.13U09 Se] — SenAgad uoU UOTZONpod ap suoT} 
-dn.1iejULp no seagisd ep sed 41e Au [nb yuesoddns 
Ue) 000% U2 3 000 F0Z BNbsnf 19yU0NIsNe yreLINod 
Bpeuey ne UOISH o1giuieid op [eyxoIU op aigTUTUI 
uorjonpoid ey ‘uoIsny s1gtuleid ap [eyotU ap uot} 
-onpoid ve] Jessteq eiey uosduMOU], B aAaIS BT ‘GEGT UT 


NOILONGOUd V7 WNOd SSAILOAdSHAd 


“epeuey Sajjesnjeu Seounossey : eoun0S 


S002 0002 S661 O661 S861 
lieth am lt i ee OOS 


SUOISIAQIg 


SOUUO} OP SUOIIIIVWV 


S002 ue,| 
2 GS6L Op ‘joxDIU Op ajeI|puOW UO}eWIWOSUO4D 
L oinbi4 


‘0T0Z Ue BAW GT Brputezze 

[@xolU ep UOTyeUIUIOSUOD BT enb 410A9Id UG ‘eTeIpuoUT 
@][PLIJSNpUl 931A1}0e] op puedep s][9e1 UOTyeUIUIOSUOD 
Bl ‘eguUOp oguUe oun Inog ‘e}Uep9dei1d uOTZeUse}s Op 
eseyd ev] osuedulod a[qepAxoul Jee] op syd1eU Np 
uotsuedxe p eseyd ojuesgid ve] aonb sioye (sguue red 

% & ep snid ap 9131019 yTeLAOp o[[enbe]) suL19} Zuo] 

8 9[[90 enb yuewepridei snjd JojUeUTsNe 4IeL1Aap [ayoIU 
ep UOLJBWIMOSUOD BI “aULIE} 1.1N09 Y “IJ ST enbsaid ap 
a[QepAXxoul Joep UoTZONpoid oun yueJOTeI “IAI ZL‘T 
BIPUIS}}e UOISNY o1gIwe1d ap [eYoIU op UOT}eUTUIOSUOD 
B] anb oagad uo ‘000% UB] UA “A LT erputeyqe 
WELAVP 9[GepAXOU! Joe p uoTZONpoid ey ‘aisy 

ue enbru0u0d9 asLidal B[ B a[qeNql1}}7e 4So UOI1Ze}UeTA 
-8NB 93929D “S66L OP IN LOOT xne yrodde. red ossney 
ud “I 90‘T op 810s UOISsNy a1gIueid ap [axoru op 
a[eIpuoUl UOTZeUIWMIOSUOD BR] onb yloAgaid UO ‘EG6T UW 


NOILVINNOSNOD 
V1 8NOd SAAILOAdSHAd 


‘(8 000 Sh) ‘SI Bloyeueyy “ouy sperouryy] Aeg 
BP2M *(8/9 000 LZ) Ysnos0q re] “TN sednosey 
uo3se1g ‘(8 000 TE) II Suopng ‘peyrunry [oxsIN 

Bepuooseuy/JN Se01nosey u0jselg ‘(8/1 000 8g) 
oouoN “dioD [eLysnpu] pue surat, orgy 
(8/4 000 OF) O1Oputpy ‘Uotye10d10¢—g yUeuIdo[eANq 
MOID/VSV X@puryl “(8/4 000 LZ) 0405 ‘agqrunry 
oou] +(8 000 Eg) NueY “ py] oyloeg spuelysty 
‘(8/4 000 FS) oquerucy ‘agztury espriquooje,y 
‘(8A 000 Gg) edioyysueawy ‘ofd uoyTTIG/pyT 
SOLIJSNpU] JOUIOH “(8/3 OOO SE) IT eseyd ‘peyunry 
uorzye10[dxy 2 suTuIp, IneyuUa_D ‘(8/} G00 SZ) 
uoysiakg ‘asuey yoRlg ‘(8/4 000 02) 43948N 
“diop surat Asosry ‘(8/) 000 OOT) 397e31eW “IW 
‘pepUTT [OYOIN Bpuoowuy *(e/) 000 OL) II eseUd 
‘pezUry] [exNIN' Bpuoovuy : yuOs sjorIzUe}0d szolo1d 
S89] 38 S9}91D0S So ‘S9}LI9}B[ Sop OUTeUIOp 9] SUB e 


‘auueAOUl BT] SNos suorjzezIdid91d sep red 39}TUIT] 
939 B OO] “Lg ep uorjonpoid vy ‘a};eu BV] suep 
NU9}UOD [PYIU 9p B/} YOO Bg & 9}10eded BI op yUOUI 
-9SSI01998 UOS 19}9[dWI09 op Ue (SUOT}IE_pP 94U9A BP] 
Jed sureoLigure sie[[op ep suor]tu 017 ap yUeuIe9 
“ueuy UN gsi[eei B Inb) agyztuIry OoUT B SUTBOLI9UIe 
SIB][Op 9p SUOTT [IW OOZ 93uN1duUIA & (ODUT *J,g) 
“ALL BIsouopuy [OXSIN [PuolyeU197zU] “J ‘666T Ue 
[OXPUOLIV} B] SUBP NUS}U0D [eYOIU op 4 OOPS e1INp 
-o1d }loAgid 4a UoTZONpoid ep eust] oun gLIeMEpel 
7e 9STULepoul & SuBqUIV], BYouy ‘Lg ‘elsguOpUy UG e 


‘O3PTUO.LIey ep 
uOISny op suIsN oun Jenyeag smod sguue Jed sre]jop 


een 000 ee 
Zl 6661 SIQWEDEQ - XNEIIEJ UOU XNDJEW SEP sEeAYOeCsIEg 


ep suoT][Iu gz esuedgp espLiquoojey *8/} 000 OL 

eB uoljnpoid vB] yUeyI0d OquieIuOg ¥ UOISNy 

ap oUISN UOS Op % (YI Op JUSWessIpuvIse UN yUeU 
-190U09 000Z UB] US UOISIOgp uN evipueid (NTS) 
[PIN YT] enbisinjjeyW 939190g BT “E00Z Ep UY 

B] JUBAR B/} 000 LZ eP [9xlU ep opAxo.p uoryonpord 
ap sUISN 9UN sIINI}sUOd yreLINOod osu] ‘s}uBN[OUOD 
qUOS STeSSO SZ] IG “OIUOpyTeD-s[[eANONy Ua ‘O104) 

B UOISseid SNOS Oploe UOTPVIALXT] Op 99}0A0I1q onbru 
-Y09} OUN P STeSSe S9] GOUSUIUIOD B 99}IUIT'T OUT 


“SUTBOLIQUIG SIBT[OP Op SPIBI][TU SlO1} UIE} 

4noo 9] JUOp ‘sue XIp ep UOT}esTULepour ep ueTd uN p 
SOUS] SOPUBID SO] 9081} B YS[LION OVY “AS[MON 

49 [JOYTUOIVAVG SJBUIQUIOD XN¥ SUOT}E]][e}SUT 

Sop JesTUopoul op UlZe G66T U9 4000 ST 9p UO 
-onpoid es yINpel B [PYIIN AS[LION OVY “rssny uq 


"8661 Ue 
1000 OTT xne y10ddei red uorynurumtp oun ‘G¢g6T Ue 
+000 98 & 8}INp9el 939 B 9491008 B] ap anagad JexorU 
9p 91230} uoryonpoid BT “e/} 000 OT & BPTEquRy 

¥ uoIjNpold BI yINpel Be OW AM ‘sieul g ne JetAuel g 
np guuoryuoy sed BU poyUTT DWM OP INoj aT 


‘aVSN. $ 0S‘T & $}N09 sey BossTeqe INb 

90 ‘JeyoIU ep B/} 000 Gg BNbsnl ningex e 9}10eded 
B] JoyUeUIdNe Inod sudl[eIysNe sIeT[Op ap SUOT] 

-[Tu 00% JUSMIeTed9 B1osUSdEp UOZT]Ig “(SUeTTeI 
-SNB SIB][OP 9p SUOT]]TUT O18 9p 309 49 B/ OOO GE EP 
9ytoeded) pz] SoLIysNpuy] youloD op sdioyysusaRey 
yofoid np uojenyeag oun ‘suel[eiysne sre[[op 

ap SUOT][IU OT Op 3N09 ne ‘e1s0uBUyY o[d UOWNTT TG 


"B/4 000 OF B BA 0006 >P Su0[ng 
yofoid ne 9}10ed¥9 8] op JUSUIVSSTIOINNB | ANS 941] 


-Iqesiey op opnjig oun BisoUBUYy BpuoosBUY “ULLIN]A] 
uLLinyy jefoid np | aseyd ve] ep otssngi uorzezI0[dxe 
oun p Juepuasdap s9}L19}8[ S81jNe,p AMGTBA Us OSTUI 
B] JUSTIA BpuooBUY p sur say “000% JoTTIM! yuBAE 
(8 000 SP) UorONpoid op efeutuIOU 9}10ed¥O es 
sed BiIpUlsz}e U STBUL JNO’ Us JIBANO JUSUTET[SIOYJO 
919 8 BpuoseUYy,p ULLIN| uLLINy yeloid oT ‘sualy 
-B1}SNe SIe][Op op suor|[IM QZE nod smboe ve us 
mb uvotieury ojsuy Jed 99}tull ‘JexDIN epuoovuy P 
SUOT}OR,P SUSIPEULD SIBT[OP ap SUOTT[IM Gp Inod 
stnboe & IILLIOYG 949100S B] : 6661 Us soUeyUOO 


ep S9}0A xnop ndeal & pezIWITT [PYDIN Bpuoowuy e 


‘aiquies9p 
Ue (GIT) SeIpuo’T op xnvj9UI Sep osino0g B] e UOT} 
-BoyI}100 uN JepueUlap JUETOAgId BSMED Op syuBId 
-LIIp So] “}NOw,p SOU! NB 9[qeuyUaI oNUDASp 4S 

(8A 0006 ep 9910ede¥d) esMED op oUISN] ‘IOLLAg} US 
JexolU op sepoy}ed seigrueid ses gipgdxe B asMED 
‘yUoMIEpUSI ULe[d B IBUUOTOUOJ PIeLAVpP B/} 0096 

ep ouIsN] ‘aiquiscgp UG ‘[LIAB Us [eYOTU Np yuSUI 
-9[ets9uIMI09 yinpoid w Suo[Ng ‘nAgid 949 4reAB 

mb 30 anb sgoons ap SUTOUI ne yUO — ULLIN ULLIN]Y 
42 asMED ‘BuO[Ng — S9zL19}8] Op I1j1ed ¥B yURS 


-Inpoid suorez10[dxe seT[aanou st0J} ‘oljerysny UY e 


ATVIGNOW NOILVNLIS 


‘auTeqno 
24q.P 949190s ouN yo WLLIOYS JUeNpout astidety 
-u900 aun Jed sa9zt0]dxe yUOS OLIOUYye | 9 OUTUL BT 
"BQND ep "W'S [XIN Avg BO] 9991008 BT Op JUSTIA 
-oid 4{LLIdYg ep [exoIuU Us yUoUIeUUOISTAOIdde | ap 
% GE UOILAUY “Stou S1oTUIeId Jnou se] suep 4[eBqoo 
@P 3 ZIGT 9° [PHU Op 3 [BP OZ Npord & Lieu 
-YJe | {91}SOUILI} VUIQISIOI} Np S10] Sp10de1 XNBOATU 
Sap B (QV) WeMoyo}eYsesg Woy op sLisuyye 

uos 9}10[dxo B uoTye10d.10_D [BUOT}eUIIzU] 4ILLIEYS 


‘SopUTASIP SeTeloJeUIWIOD s9zruNn 
xnoep ue Ainqpng ¥ espLiquoole,q ep suoryez10[dxe 
So[ gredgs B UO ‘Q00Z UB] FUBAB qI/SN $ OE'T 

8 S[oei UOTJONpoid op Synod se_ Jessteq s1lej ap UY 
‘uorpnpoid Be] & JUsIE[sUvI}9,p SJO[NOS sa] yueI 
-IJ91 U9 B/} OOS 9Z B B/ 000 TZ ep UR[sey B UOTjONp 
-oid ve] 1ayUauIdNe o19dse ospLIquoole,y “4 000 SL & 
e9guewel 939 B onAgid UOTZONpod ze] ‘eiquieydes us 
UOISNY op oUISN] op a1NjoULley oWlerxnep oun seidy 
"3 000 62 & 3 000 98 ep yuessed ‘“ggET Inod enagid 
uorjonpoid vB] yINpel B UO ‘[LIAB Us ‘s9qy[NOYJIp sep 
nuuod B s9zIWIT'T osPLIquOoo[e,y ep UOIsNy op ouIsN/T 


"q[BqQ09 ap % FOO 38 ELAM ap % TZ ‘0 ‘ToxorU 

OP % LZ‘T 3Ue199 YA 6S OP SeAIOS9I Sap 90AB 
Ineynpoid ustoue un ‘eMyseypy [exoIU op 949Lidoid 
B] JUSUIETes9 opessod oulmMUBy ‘(‘UB;,) UosduOL, 
ap 3s9-piou ne onbryguseuUl JUSUIegUT] UN,p sUO| 

a] anys ‘CUTY 000% 9P OONIA ofoad uos eB uorzer 
-ojdxa tamsinod & sulMUBD ‘oxe'] 1auIEMA 4[BqQoo 
ep oUIUI BS B SNUA}QO S9.1}Us0U0D ap ATyIed & 4[BqQod 
ep oseq e@ sonbruirys szinpoid sep eampoid Ap uo0ry 
-U9zUI] B oUTUTUBD ‘ozTT]TeF BS eNbsnl “pyT 9e7eqQ0D 
red sa9}10[dxo 939 JUeTeAB INb [eXoIU-z[eqQoo 

op sLIouyje] op sonbidinj[[eyguoI1pAY suorzeyy[e} 
-SUI Sa] sInbow B U0T}BIOdI10D SedIMOsay suTUIUeD 


‘9guUe | op UY B] LOLp Sinoo Us SsuUOT}EIIOZEU SIT 
aINpIUod ynad aTja Is 00OZ UMf Us UOT}ON.IYsSUOD BI 
IsousuUIUIOD a1edsa ODUT ‘sodeyUBAR S9] 49 SUOISSND 
-1ed91 se] Ins soyU9}UW XNep sinjouod ap s1odsa J 
SUEP YI'J B] 39 NUU] UOTZeU BT] NAAR SUOTEIDOS9U 
so] Jreuoidar yo Avg sAasto, yofoid ne sre[jop 

ep suor[iu ¢‘9 op uorye10[dxe,p ouruvid0id neoA 
-nou un jredsuouUe OU] ‘ynow UY “esouTAOId 93499 
suBp oLIoULe ouN 4o UOISN op suIsn oun yued 
-no1iga1 oxo[dui0d UN_p UOTJON.A4SUOD B] JUBUIBDUOD 
@ANIN-ILII], op JUSWISUIBANOS 9 48 99zTWITT 

OU] a1yUS SoT[ETOYJo suoTye1oos9u op ne sed wv AU |] 


“VIT ¥1 99 [B49P93 

JUSUISUIBANOS J] 91JUS SO[VLIOZLLIS} SoyU9}UO 

Sd] INs sUOTJVIN0Z9U So] JUeUIEOUOD oiTelorIpnt 
uorjoe oun sLideijUe yUO seqegnyH nev FLABANN] Np 
s}IMuU] Se] ‘81q0}00 UY ‘efeyUsWMIEUOIIAUS UOT}sesd 
B] INs SUOISSNOSIp Sep B JUeTepgo01d s}UBUAIOZUT 
sa] enb sioye siquiaaou uy Be] enbsnf enpuedsns 
939 B UOT}OB 99490 ‘ayelgp9j esuodai ev] op oitetorpnt 
UOISIAQI BUN gpuBWep JUO NUU] UOTzeU BL] 39 YI'T 
B] ‘aiquiojdes uy ‘[elgpaj JUSUIOUIBANOS a] DAB 


6661 GIQWEDE - XNELIAJ UOU XNDJELU SEP SEAHOEASIOd YI 


9100B9U O[RLIOJLLIO} UOIJBOIPUSASI Op p10d08 UN Ins 
edioutid ep o}ue}Ue oun,p Uorze}da008 | 718304 (YT) 
uoIzZBIDOSSYy JINU] JOpeiqe’yT vy “er;Ml uq ‘Aeg 
SAQSIOA JUSUIO}IEI} Op OUISN] Op Jo OUIU BI Ap aTey 
-USWI9UUOIIAUS UOTJeN[eAg] Vp SIO] OLIOUYe/UOIsNy 
ep SUISN] ep syedUII Se] UOIZeI9pIsuod US oIpUaid 
qIeASp o[BJUSMISUUOILAUS UOTJeNyeAg,p odnoid 

9] [enbs] Uojes yUoUINSIe | yrexele1 M09 BI ‘sTeUL Ue 


‘SUOT}EPUBUIMIOIEL Sep jLIdsay No suolyepueuUl 

-W0da1 So] yNOe ¢E 9] 31e}de008 [e1opay JUSIOULIOA 

-nog 9] ‘e[eilgpej e0U9}9duI00 ep seuTeWOp Se] sue 

‘odnoid np suUOI}epULUIUIODSI SoijNe Sop dAIESEI 

SNos “JUSUI9}IEI} Op SUISN] Ins 39 OUI B] Ins xnNvA 

-81} Sep oyInsinod e| gpueulMooel & Aeg sAastoA 
op e[eJUSWIEUUOIIAUSD UOTJeN[BAa,p odnols aT e 


‘saI}YoIIg euUIUI Bs IIpuojoidde p 
uye sue bulo toL.p sie][op ep suor]]Ia QZ ItseAut 
B1Aep OdU]T ‘9T0Z Uanbsnf uosdwoyy, ap suor} 
-B][[e}SUI Sap OIA B] Jasuojoid anod onb az10ddei uo 
‘gIQUIBAOU ap yNQ~gp e] Sep Senpied yUeTez9 UOTJONp 
-01d 8p 3 0009 ep SN ‘e1quiezdas GT a] yNo0-y90] uN 
939.109P B 949100S BT 49 BAQIS BT INOd 940A 4U0 ([B/}] 
ue red seuu0} 000 SP ep UordNpoid) uosdwoy, 

B O9IUII'] OU] Pp SUOT}E][E}SUI Sop SINS][TeABI} SOT 


‘1002 Ue ‘UeUIE[OD SUIUI BI 48 YONG Ue BIOULII; 

ITH Weer) Sulu BT "666T EP Nol[IUr 9] S19A 91G0}g 

8199" 99 380M APSdIQOP[/YOVAGT Soutul sap ainyour 

-19} B[ JUBSUOUUY US GEGT INod onagaid uorjyonpoid 

BT (4) SOU} (OO SST ¥ 9NUTUIp & COU] “TaLIAgy UG 

“666L OP S1}SOUILI} OUIQISIOI} a] Inod qi/SN $ 8Z‘T B 
[991 Uotyonpoid ap 4N0d UOS YssTeqe B VE9zIUITT OOUT 


ANNSIQVNVO NOILVNLIS 


‘S8Jpuo7] ap xNejawW Sep esunog : SWI 
‘UONBWISA : g ‘QJAl] B] UEOWEWWe JeI]OP : GI/SN ¢$ 


8L'% 60'Z vL‘e Or‘e yL'€ 
(aV/SN $) 

96661 8661 L661 9661 S661 

JN1V1V 


S3aYSV STANNNV Xidd SAG SNNSAOW 


‘a[QepAXOUl Isle. p sinepnpoid xne 

[@xeIu us y10dde | op % GPF UOILAUS oyUeS9IdaI g[DADOI 
8[QepAXOU! Jo1I0e | SUP NUG}U0D [eXNIU 9 ‘a[DADe1 
yUSUI94}.10} 4SO [OYOIU oT “a1AIND ap aseq B SoeseTT]S 

S98] 9 SLIopuoj ap szinpoid soy ‘salT[e S1e1oe sey ‘U0T} 
-Isodgporqoo]9[ ‘Jeyotu ap aseq ¥ saserTTe Say ‘(% G9) 
8[QBPAXOUL Ie1Ne] : yUOS [eyOIU 9] Inod seyoreu xned 
-puLid sey] ‘suoeordde p 9yIs10AIp opueid oun suep 
9[I7n JUaspuel a[ INnb senbiysL19g}0e1e9 sap 4UOS aseTTTe,p 
yUeUIg[9 SUIMIOD s9zITenb ses yo yUeSTe|d yoodse 

uos ‘sainyeigdule} op sulLde1 pues UN snos a9AeI9 
G0UBSISOL BS ‘UOISOLIOD B] B [BHIIU Np souBySISeI a | 


‘}eydIU ap Senbiwiyo sjyinpoid se 

SUEBP NUGJUOD INJ9d 38 [a4OIU Bp SpAXO,p Ja}UIS 8] SUBP 
INjed ‘gue ;exd!IU 8] pussdWOD INb ‘« UOISNy aseiwaid » 
Op Je49IU Bp UONONpoud e| e ayoddes as « sue » jayolU 
ep uoNOnpoid e7 “syinpoid s9ujUsdUOD Sea] SUP |e}9W 
Ud INBUS} B] & jes} B SgiUIW UOHONpoOd eB] eNnb sipue} 
‘SelIpedxe S91JUBDUOD Sa] SUBP BjqeJednd~el JNBUd} 

eB] @ eyoddei as ajesguiw UONONpod e7 : senbsewey 
"SUOISIAQAC : yq [UONBWUISA : g ‘S@‘OSIAOI SEQUUOP : yp 


000 SI 000 1 000 €1 UOHFELULUOSUOD 
000 O€1 000 ZEt 002 9F1 pulye joxoIU 
ep uoNonpolg 
000 702 000 261 002 802 oJQ UW 
uononpold 
(Seuuo}) 
sd000¢ a6661 8661 epeuey 


SIe][Op op Sprel]]Iu ZE : S66T Op suorzeziodxy 
oulerxnep : [eIpuow suey 

adpSJ8][Op op prel[rar HT * 866T Ue 
e[e1gUIM UOT}ONpoIg 


e096 'uedIUB YyIINIOWI : jaWINOD 
08bS-266 (E19) : auoydgje | 
xneuoneusajul 
Ja sunaugjul seyo1ew sap anbijijod e&] ap UOISIAIG 
uoaYydjngow Il! 


[°X9IN 


6661 BIQuisseq 


Ads ber pre he 


> aay cat sp tenes \- ay cy 


‘i v iro iia 
‘a 6h" a ' if ie = +P} le or OAs oot 


i 6 bone rhe blr 


ee ~— <4 iy" 


Tr a hes ie 
oH ® u 
® Ss 
q a } 2 
| s + 
> . ; 
e : } j 
. , > ' tb 4 
9 
a 
. 
b+ 
4 
(mic <a ® i a 


> ——— Ss at = 4 
TE ee - 


VRP Re ows OS 
ee, Be aay iw = in 
Arar. > Ga 


ifs elit terest tien . 


a eee 


Ale Ow 
cme Ractiagh Re UW a 


ce 


a.) 


ao ad 
= theks aee fe 


gis {1 Minh ph a FAR A. 
a ogi Del. avs fO™ 4 Sut 
ch A ee 


er 

ahie 
re oe ) Brac >. ‘ F 
he’ th ever lise | he’s Fees: The nM av ~ 


fe es i ae 
poe £7 


yretew. = 4: — tof Sim ee * ope eee 


ep wet yy <! 
> Snanernl S( AP NF i VP OTA 
veyed ek RS 000 Cw 1o¢00 a re 
fates ot wale Re % inge> a are 
a ee ar : ¥ | a 
D> & (wan Gat : p-» 6 et ss beet ep 4s 
rrr s u: onaph" o) Ges P ¢j ane 


CIE PONG 4 VP = des spiglin WH uteri dy |), oe 
tpt Urtieens ar earls serupe aes ylane! 
OF UO OTA Wee » sheen of err dep gage 
Cee i or ay & Mg UP TL apn 


beats Ya Wi Rin? oT Pa SAS Ae? 
Car at Ep Ee ee CL VN — 
Gay wey ANE A é oo) Ei =a Ay A pnd 
4g Psy as eh uf ; 2. anil bd SL 14 pit ‘) _ 
ype ves aks bien Shaye Gah Lee C8 eggpwcadn ont 
eye ee 
7 . + ‘ . refi ee iy i i 
: 6 
» a ' p 
‘e 
. - 
‘ 5 
( 


; miv« 644 
eit ere a a ; 
)jo.> 2 
—— ~_ — ont 
i 
eo 
va Peo 


*: = ours =—an 2c, Fa je guary | 

<< ie ery @ ar et 0 ag de @ tt Be 
MIp={h Ses (Ler Aa OU! See 7 
rey ae oat GAT re J. a ae - 


en & ae WV? > ve emer Pah oer 


or ee hae CO Ng =| owe 


"UO}}eSI}I}N UOS Op JUB|NODEP $a}0e Sa] 4NOd ‘aunyeu 
a1yne aUN,P NO sJajOUeUI ‘BAIJNDBSUOD ‘alIOSS3900e 
HOS 91/9,Nb ‘ay1]1qesuodsa suNoNe yUusWINSSeP,U jo 
nu9}Uod uos e JueNb ajueseb suNone }U0} ou BEpeueD 
sojjaunyeu S8dJNOSSayY J SJN9e}Ne sa7qj “suO}}sSOd 
-O1d SOP PWWIOD SaJBP!ISUOD 9139 JUBIEANES 9U 9ANOL} 
A uo,nb sjuaweuBbiesua saj 3a ‘s}UBWASSI}SBAU!.p 
NO Sd]PIDJOUIWIOD S9}JAI}O,Pp siped 9] Suep epinb ap 
No sousaJ9jJe1 9p BHBJANO,P JIAJVS Sed WeJASP Ju aj/9 
"UO|SSNISIP BP] JB}OSNS ap jo ajes9UEH UO!JeUOJUI | 
ep JeUUOP ap jNgq Jnod e uOHedI|qnd ajuaseid e7 


Y¥N31L937 NG NOILNSLNI.1 VW SLON 


“666T 94QuienoUu 6] ND sazuao—d 
snjd sa] Juos saguuop saqzuasaid saT : anbapwayy 


"epeued SeEl|esnyeu Seounossey : ed1NOS 


S002 0002 S661 O661 S86} 


eA ia EN Ali 9 


SUOISIAQId 
sep eyeyono4 


oe 
8JAl| B] SJUBINOD SueEQUEWe sIe}}0G 


S002 ue,| & S86} ap ‘wnispubew np xd 
€ ainbi4 


‘aVSN $ 09'T B O€'T 

Op 374949INO}j Bl SUBp JUOIPUPST}UTeUI as XLId sa] onb 
eULIa} UeAOU & 4y1OA9Id UGC “xd sep a4ynyd o1es9] ouN 
ienboaoid 41reLinod ‘asneynod sutoul 3.139-yned ‘ao.mos 
@[[PANOU 94490 “OUTYH Ue ye oITeIYSNY Us “QUeLIO 
-uahop] ne ‘epeuey ne SuOl}ze][e}SUI SaT[eAnou ap 31n} 


-19ANO] 9p NO sojzUeySIX9 SOUISN.P 9j10edvd B] op UOTE} 
-usulsne | ep azIns red atuusdep suTeyooid Be] ap sin0d 
N¥ I1JJO] Vp UOIZNJOAY] Vos 9ULI9} SUC] & UINIseuseUI 

np xiid se] elsoueN UI Inb 4uezIOdUII Ineyej UE 


‘BH/soine 9/,°% Op 1239 BEET FNOe,p Stour 

9] anod gypyye xud aT ‘q/sn $ OE‘T UortAUa,p qos 
‘s¥/soime [9‘Z e xLid uos gssteq & OIPAP] YSION ‘8.1qQ0}00 
uq ‘S¥/SOIns F6‘Z & sQUUB] 9yNQGep eB ind unis 
-guseul 9] nod o1pAP Y¥SION ep usedoine ineyonpoid 
np xuid aT ‘q/SN $ OFT 9° OE‘T O13Ue 9LIBA B SuUTeO 
-LIQUIV SINS}NQLI}SIp Sey 1ed suorzez10duIt se] nod 
yueyduioo ne ueXour xtid 9] enb sioje ‘qs ¢$ Ss‘T 

op INoyne g[[I9so 4UO STU) $3eIq Sep ysenO,] 

op jueyduiod ne sueAow xuid sey] ‘esguue] yUeINp 
S9[qGejS JUSUIOATJL[AI SBINoUlap JUOS Yaa S7DIAPy 
suep sgijqnd umntsguseul 9] anod xud seq ‘seyuez 
-SIxo souisn xne 9}1Leded eB op Soljenpeis sassney sep 
ted 4a S¥90}8 ap sezUeA sap red ‘euTYyD op yueUsAOId 
suoljey1odull sep red egsuedulod 949 & ‘BEGET Ue JULIET 
B nb ‘sexay, ne Auedui0g [edtmeyy MOQ eu, 949100 
Bl ep suIsn] ep yueusAold uUoTyNpoid vy] ep az.10d eT 


Xldd SA1 WNOd SAAILOAdSHA_d 


“BPBURD SOjjaINJeEU SBDNOSSSY : BDINOS 


S66L 


O661 
yy 
Y 


SUOISIAGIg sojjeeiseguuog «= 


SOUUO} OP SIAIIIIW 


S002 ue,| e 
S86L ep ‘wnissubew ap suusipeues uononpold 


z aunbig 


"G00Z U2 BA 000 00S ep snid ze 4a 


000G U2 &/ 000 OFF B 8E6ET 49 Bf 000 OZP UOrtAUSp 
eiossed Jo ossney oun e1}eUUOD UOISN] s1gtUIeId 


op WNnIseuseUl ep uoT}ONpoid op sfetpuoul 9y1oedeo 
eB] enb y1oAgad uo ‘szefoid xneeanou sao sues OWE] 


‘a[qissod 4se uolyonpoid ap 941t0ede9 eB] ap uot} 
-eyueulsne o3uezIOdUII oun “yuanbgsuod Jed ‘4a sassed 
No sjenyoe sineyonpoid ap stdo[OUYIe} eT <DUAOTT 

snos stnboe 4u0 sjefoid seo ap sutey109 “1e;qnop 

B[ onb snyjd yuerermod yo wumnisguseur op uoTyonpoid 


El 6661 GIQWEDEQ - XNEWEJ UOU XNDIJEW SEP SEAHOEASIOg 


ep 93l0eded eB] JUSWIe[qeIEpIsUOD JUOIO}UBUISNe 
epuoul 8] suep ynoyred ned un stz1ed91 sesodoid sjzel 
-oid ap eiquiou uTez190 uN ‘s9je[duUI09 sno} 4UOS SII.S 


‘sTU()-387q Se] seide ‘uorsny 
sigimeid ep uUNIsguseu np uoTyOnpoid e] nod [erp 
-U0UW JUBI SUIEIXNep Ne jlesselO 9s BpeULd VI ‘L661 

NE De saralione stan gates sid” Seely da 
eigimeid ep UMISeuseU ep UOT}ONpold ep 9y10ed¥o 

RI ‘saAeyoe syofoid sao sIojJ UA “INooUBIeg B OIPAPL 
YSION ep oursn] Be uoryonpoid ap 94t0ede9 eB] ep uot} 
-BJUSUIENE | 98AB 49 (&/} 000 E9 EP 9}Led~ed) dagen} 
ne a][IAURC] & “OUT Bouse eLsin[[eye op UorzeT[e} 
-SUI d][eANOU BL] ap ynofe] XeAv NBBANOU ap JejJUeUIdNe 
SIOJOINO} JIeLAp o]j[e ‘stndep e[qeys 994Sel 4Se 9gT[e} 
~SUI oyeuTUIOU 9z10eded BT (2 000 OF Op 9310edeo) 
Inooueseg eB “dUy epeueD OIpAP{ SION ep ouisn] ep 
O66T Ue eInzIeANnO] smndep eyoeTj Use 9yUOUI & UOISNy 
aigtmeid ep UMNISsUseU ep suUeIpeUedD UOT}ONpod eT 


ATVIGNOW 13 SANNSIGVNVO 
NOILONGOYd V7 YNOd SSAILOAdSHAd 


“BpeURD Seljeinyeu SeduNOSsseY : 80INOS 


SUOISIAGId 


} 


S@UUO} OP SOI! 


G00Z ue,| & S861 
ep ‘wniseubew ap ajeipuow Ud}JeWUIWOSUOD 
} eanBig 


‘sg1Ano s}inpoid sey mod 

42 saseynou say imod ‘seserye sey, nod uoryeurmosuos 
B] ap SUOTJEJUSUISNL p 94[NSeI B UNISgUSEUI 9] 

inod suuerpeues epueulep eB] ep souessIol9 Be] ‘gssed 
a] suel] “SeseTTTe Sep ye SegTnoo seogid sap suorzes 
-I]IjN so] SUBP SeeI}STLSeIUA SessTeq saztjed ap B a[qenq 
“11998 489 19D “866T UP 7009 ZE B LEGT 494000 VE 

ap gnuruip eB s9zioddei uolyeuIMIOSUOD BE] ‘epeueD ny 


‘PION Np enbiisury ue 
a[iqowlozNne | op sLysNpul] suep JUSWAIgITNOTZLed 4N0}4 


‘souezyiodul.p snid yuepuedes yusuueid suoryeorjdde 
SouTeyied SUBp UINIsguseU Np lojdwia] ep sesey 
-UBAB Sap BdUSINSUOD op aSLId oINeT[IeUl ouUN ye SUOT} 
-BST[IJN SeT]eAnou aq ‘seIqow0zyne p seoeid sap ine} 
-d0s8 Ju TIOdUII Sei} 8] SUBp Ssenbryse{d solerzeUl Soy 42 
IeDe |] ‘UMNIUIWIN[e | sUUIOD XNBLI9}eUI seine p red 
8 Op <oUSLINIUOD 94.10} 9UN JIqns ep onuUTyUOD UNIS 
-gudeul 9] enbsind xuid sep 941[Iqejs Be] ep onb isute 
xud sep eipuedep souessioio vy ‘stojaynoy, ‘uotsseid 
SNOS Seg[Nod se[Iqowlo0yne p seodeid sey nod ye win 
-TuIn[e.p seserye ue syinpoid sey anod umniseuseul ep 
epuewlep 3}10j oun Jed sgjnuiyjs JUewWeTediouLid vies 
SOUBSSIOIO 8739D °G00Z UP B/ 000 00G Jessedgp jreI 
-Imod 38 000Z 49 3 000 SLE e1pute}3ze nod 1eyUSUIsNe 
WELASP [9 *LE6T US 3 006 EZE FUlE}7e & UOISNy o1Qrur 
-o1d op UMNIS9UdeUI op s[eIPUOU UOIZBUIMIOSUOD BT 


NOILVINNWOSNOD 
V1 48NOd SAAILOAdSHAd 


‘aTBUOIPLIe|-elTe.1jsny us onbry 

-[eJeu UINnIsguseul op yefoid uos mod Aueduiog 

TeotmeyD MO0q eu, 9391008 B] ep Jeuuosied np 
gsesua & Je BLJO[OUYIe} B] op smnboe & ‘p7] Seuleg e 


‘yea AoTTeuntsouseur MMM //:d774 

: Id}[Nsuod ZaT]MeA ‘astide1jzU900 ouN IeULIOJ nod 

olteusezied un JUeUIe}UeSeId BYydIEYeI 9491008 

BT ‘S[eS op SJUSMIESLS Sop UINIS9UdEUI 9[ O1Te1}xa 

Inod surery/),[ op euezt} Np 3NzI}SUL] B 49 sIssny 

ep UNIsesuseUI Np je WINIUIUIN][e] op [euoryeu 

qNz4SUL] B JUIOd Nv asIUI sISO[OUYIE} BY 4LB1IST] 

-Iqn ug *(0Zu0g np enbrjqndey) e][tAezzeig e gnyzIs 

‘normoy yefoid uos ins juez10d sfeuy 9}I[Iqestej op 
apne uos yinsinod uorjze10d10g Ao[[yY UMIseuseP] e 


‘yur-ne-edoime//:dq7Yy : 1ey[Nsuod ZeT[INeA 

‘uolIyeULIOsULp snjd nog “euTYyDO ep yueUeAoid 

umMisguseu op suoT}ez10duUII sap UoT}senb By Jerp 
-Nj9 B gOUSUIUIODAI B BUUSEdOINS UOISSIUINIOD BT e 


‘soioo"esnApueuLiou 

‘mMM//:dq74 : aUBAINS asseIpe] & ‘py] SUTUTY 

APUBULION 9p qe IS 9] 3UBy[NSUOO Us yoloid 

90 INs UOI}JeULIOJUL,p snjd 19Ano01} yned UC ‘enbi] 

-[e}9U UINIS9UseUI ap B/} 000 06 EP 9}!edeo euN,p 

eutsn sun Inod 9zI]Iqestej ep epnyg oun Bie}z9[duI0O 

9391908 B] “000% e9uUR ep Jngep UY ‘(eTTeaysny 

‘pue[susen®) suojspely ep seid sgnyzis ayorid 

euisn oun 8 onbiy][e}eUl UNIS9UseUI Op S}03UI] 

ep 30] Jetueid uos yiMpoid yreae o[[e,nb yreSuouue 
‘diop wnisouse] uvlTerysny ‘G66 JN0V Tg OT 


JTVIGNOW NOILVNLIS 


‘uyysseid 

sonoo"d0r1uTUr MMM //:d934 : oyUBAINS BssoIpe] 

B 9391008 BT Op Ga SFIS 9] JUBZ[NSUOD Ue yefoud 
gJ Ans UoTZeULIOJUL.p snjd Jeanor} yned UO “9007 


6661 GIQWEDEQ - xNEeUEeJ UOU XNDJEW SEP SEAUDEASIEg Z| 


ue] Op SINOd Ne sgUIULIS} 313g JreLASp ‘suTeOLIgUIe 

sIe][Op op SUOT]]IU GZ ep yNoo ne “SzITIqestey ap 

epnye eu ‘4yefoid a] suep y1ed oun iLignboe eimod 

evoloy jo untiurmnyy ‘enbruuejzLig-erquiojoy 

BI Op PION 2] Suep onbr]jejJeu UNIseuseul 

ep uoryonpoid ep yefoid un,p Ameyea Us astTuI Be] Inod 

(repundAy ednoiry) “py'] eoioy jo unturumnyy eae 

9}Ue}Ue,p 9[000j}01d UN 9USIS eB “OUT SEUTPY DOIUTY 
quUeMeuUeINUe “OUT STeyeY PUL SOUTP[ IVIsSsSeD e 


"/atoo orpAy MMM //-99G 

: @JUBAINS VSSeIPe] & 9491D0S 

99980 Op Ge S}IS 9[ JUB}[_NSUOD UA OIPAPH SION Ins 

UOIJVULIOJUL.p snjd Jeanol} yned uH “uINTUIUINye J 

op esee] nod sestiyn J, ue sjosur] sey 1s0e;dure1 

Inod ympoid neeanou un jutod ne stu 4reae o]a,nb 

42 9}1UN | sed yreim1}su0de1 ou aT[e,nb gououue 

8 939100s B] “Fnoe p Slow NY “GET JotAuel ET 

9] SNUsAINS UOIsO[dxe ouN.p SIO] saseuIMIOpUa 

939 B ‘OU BpeueyD OIpAH SION op opider yuo 
-OsSIploljel Jed UINIsgUseUI Np ese[Noul ap 9zIuN,T e 


"WOO B[OUseUr MMM //:d77q 
: 9JUBAIMS OSSoIpB] B ‘OUT VjouseP oLsIn] [ey 
2P 42M 21S 9] 3UeI[NSUOD Us yefoid 90 Ins UOT} 
-BULIOJULp snjd 19Ano13 yned u_ ‘stojdurs QzE 199019 
yWetaep 32 000 Ue] Op yor[mMf use simpoid ge 1s0ueMI 
“U0 FIVIASP SIVT[OP op SUOT[TU EE), op ouIsN’T 
‘esseidoid senbiiqe[9 Jo sonbrueseul syueu 
-edmnbg sep ule] eysuLy] 3o eoeyd us yUOS seiny 
-ONIJSBIJUI SOI 428 SBOIJIPe Se] “1e1loueayoe] ayoed 
-Sal ‘B/} 000 €9 ep B1es 9y1Ded¥O BT yUOp ‘oaqens> 
he o[[lAueq & ‘dul Blouse] elsin{jeyeyJ ep onbiy 
-[e}9W UNIsgUSeUI Op SUISN] op UOTJINI4SUOI BT 


ANNSIGVNVS NOILVNLIS 


"UONEWISS : g ‘OJAl] B] UOUAWe JEI|OP : G/SN $ 


OS'L. . 66S enGotE=ne ne & ZeteuGHED 4Er I 
(qV/SN $) 


e666 866 Z66L 9661 S66 v66l E661 


(SINN-SLVL3 S30 LS3N0.1 3a 
LINVLdNOS NV SNSAOW XIdd) YIM 
STVLIW NG SNSAOW STSNNNV XIdd 


-aTuyoe} 
-o1hd Be] ye sunjied sa] ‘senbryneseulzeyd szmpoid 
So] JUeuUUeIduIOD senbrurtyd suorzeordde sey ‘yue1 
-Ty[Nsep ep je yUepAXOSap jUese Pp yes UINISsUseUI 

8] NO xnoLiej sympoid sep eLIysnpuLy] 3se souez1odut 
Us 94IIVUI SUIGISIOI} FT “UNTUTUIN[e Use sedeId say onb 
SUIOUL Op % EE UOILAUS JUeSed Sele Jed ‘UINIssuseu 
Ue SegNod sadeId xnv asejUBAL P 9SSd194ULS dTIq 
-OUl0JN] Sp SLIJSNPUL’T “uoIsseid snos saynod s}inp 
-o1d ap UOT}yedLIqe] eB] SUep Io[dula UOS 33INSUA JUSTIA 
‘S661 Ue UMISsUSeUI op UOIJEUIMIOSUOD B| ap % EF 

ep seid 9yuesgidel & UOTesTIIyN 93499 fuNTUTUINTe | ep 
esel][e.p JUase SUIUIOD JNOLINs Pes UINIseuseUI rE 


"UOISN} Bpuodes ep wNniseubew 

8] JUSNJOU! Salje ‘xnewe} UOU xNe}ewW Sep senbisye}s 
Sd] INS /eEUOHFEUIEJU! JIye}]NSUOD Bdnolyd ne sasiwnos 

}8 Slup-s}e}y sep Asvuns jeaibojoed eB sed easedaid 
UOHeWI}Se 8UN,p jueuUaIAOId SeguUOP SejUaseld Seq 
"S8QULOP SEP jUSSSIINO} IND seouJONpod s9ajeID0s ep 
JUI91JSOJ SIQWIOU NP UOSIeJ US Sa||aI}USPUOD JUOS WINIS 
-guBew np uoljonpoid ap seuusipeuesd seeuuop seq L 
"SUOISIAQIC : yq ‘UOIEWUI}SO : 5 


QOOSE LIEZE OL6VE E222 suoReyodu 
000cS SOEIS SELE6r EeS8O0Fr suoleyodx3 
OOO€e O09CE ODDVE 00922 UOl}eWIWOSUOD 
O0OOZZ OOFZZ OO0ZLLS 000%S pUoHonpold 
(Se@uud}) 

41d666+ 8661 e466 a9661 epeueD 
SIeT[Op op SuOT [TU LZT : suorzeyodwy 
SSIB[[OP ep SUOI][IU GFZ : suUOTJeLIOdXy 
oulerxnep : [eIpuowl suey 

eSTe[[Op op SUOTT[IU OOF * 866T Ue 
[6}9Ul op Uoronpolg 


22'96 ueDIU @JBUBeMM : jallinog 
1S6S-966 (E19) : euoydgje, 
XNeuoleweajul 
j@ sinaugjul seyosew sap anbiyjod e] ap UOISsIAIg 
Joubey, audeyy 


uInIsousep 


6661 SIQUSE29Eq 


"UORESIIQN UOS SP JUB|NOSEP Se}e Sj Nod ‘aunyeu 
eQNe sUN_P No sssioUuBUY ‘SAQNDSSUCD ‘aulossao0e 
OS aye.Nb ‘syjiqesuodsses sunone yUSWNSSe.U je 
nusjzuos uCs B wenb equeseh sunone ju0j ou epeueD 
SoIJSIMQEU SSOUINOSSSY }2 SUNSejNe se] “suOAIsOd 
01d SOP SUILUOD SeJePISUCD sje JUSIBINES 9u SANA 
A uo.nb squsweubiesue S3j }8 “S}USWSSSRSSAUI,P 
NO SajE!QUSWLWOD SSTIANDE,P suped aj suep apin ap 
NO sousJSejes op eHeJANO.p Aes Sed WEIASP Ou 4/5 
"UOISSNISIP Bj JeYOSNS op js aesquSh UOMEULIOJUI,| 
2p JSUUIOP ep Ng UNod e uOAEDqGnd syueseid BF 


YNSLIF1 NG NOLLNSINI.1 ¥ SLON 


‘6661 aiquiaacu GE] ND sazuaogs 
snjd sa] yuos saguuop sazuasgud sa] : anbuvway 


; cose 


000 7 
SULO] 2} SUEINGO SUIEQUGWE SIBYOG 


371 &} & sjenuue sequ6e xu 
S007 UB] B SSE SP “SsAIND Np xud 
¢ eunbiy 


——————————————————"—__  _____.___ 
SES! GIQWIGOST - NEUE UOU XNOJSW SSO SGAYIEGASISG Ol 


‘(QVSN $ 00'T B Z8°0 ®P) YSN $ 0022 

8 OOST ep eMures e] suep BIOID0d9U 9S OIAIND 

np xtid a] enb nagad 4s [I “GO0% B 100% ep epotigd 

B[ nod (Q/SN 4 $8 8 AV/SN 4 6L OP) YSN $ OSST 

B OSLI ep euueXoul 9340491NO} eB] Suep B10d 

-UByd9,S d1AINd a] anb y1oAgId UO ‘N00Z UA “xLId sap 
essney BI 41e1eyIUMT] Inb 90 ‘sineyonpoid se] red auL104 
B S8}ZU9A Sap Je SOUTUI op SaINz1IEANOeI Sap 1dUuTe1}Ua 
qreinod (q/SN 4 98) VSN $ OOGT oP Blep-ne xrid 

Sep 9jUezIOGUI UOT}VJUSUISNS 93N0} ‘sIoJoyNOT, ‘CO0T 
Ue ITUS}UTSUI OS JIBIAOP ‘EGET OP NoTIUl 9] SI9A QoUDUI 
-W100 & Inb ‘alAInd np xud sep JUSUASSTULIOZeI OT 


0006 

US 3000 OOT- 9° 3 000 OOT+ O1}U9 TONS oS JUSTeLASp 
@1IAIND op S¥90}s se] onb s107e ‘GGG Inod [ezour a1Arnd 
8P $490}S S9] SUP 3 000 ODE B 000 0GZ ep snjdins 

un #10Agid UO “000% Ue gaqr[INbs snjd xnezguI sep 
gyoreul un red olMpe.l os JIV1AEp SVdLIZeUIUIOSUOD 
suoldgl sapedioutid sa] se3n0} sUBp BdUBSSIOID oUN Pp 
48 UOT}ONpold BI ep SUOTJONPal op QgUIqUIOD 4oIJO,T 


Xldd S37 YNOd SAAILOAdSHAd 


“BpBUeD SeljasnyeU SeduNOSseY : eouNoS 


sejjeg1 sepuuog 


SUOISIAQI 


S®UUO} OP SIOIIII WV 


S00Z ue,| e 
G86L ep ‘epeued ne dJAINO ap aiajUIW UONONpoOlg 
z eunbi4 


“1opeiqe’y 

ne seg sAasio, 30 onbruuezLig-a1quiojoy ua jaryy 
yenbesny, 3a Aytiedsoig ‘suiyy poy ‘uoynZ ne oul 
-8A]OM 3919}UL.p S9UO0Z So] JUEN OUT sjerzUe}0d szolo1d 
xXNBOANOU SIT *B/} 000 008 ep JUBYSOIdde1 vs NBeATU 
UN 8 IUdAOI FIVLAOP VpeUey Np alainod op s1gTUTUT 
uorjonpoid ey] ‘eur1e4 suo] snyid VY ‘szeddop AaTyeA 
puelysty 3 s[[ey eis ‘ssowoy souru xne oulge1 


ureyd @ uorjonpoid oun ¥ 49 egqIwT'] Uospn}{p seg e] 
ep onbisin{[eyeJl 39 e1gIUTP, oTUsSedWI0D eT op onus 
-nos uorjonpoid oun & a0R13 GEET JUBAB,p xnvaATU 
xNB IIUGAGI JIVIAOp o1atuTU UOTPONpod eB] ‘QO0Z UA 
‘seqeny ne edsery a1And op ouru Be] op 

SAIPIULJOP VINJOULII} LV] op Jo onbiuuezLig-a1qui0jo, 
Ue Sey BIA] 39 Joddog AaTTeA puelysiy souru 


Sep SellV1OdUIe} SAINJOULIO} Sop 9}INS B] & GGG UP 
gssteq & BpeURy ne aIAINd op aigIUTU UOT}ONpold BT 


ANNIIGVNVD NOILONGOYd 
V1 8NOd SSAILOAdSHAg 


“epeued seljesnjeu Seounossey : eounos 


$91/891 SegUUOGg 


SUOISIAQd 


SL 
SOUL} OP SUOIIIIW 


S002 ue,) 
8 SS6L ep ‘aJAIND op sje|puoW UO;}eWIWIOSUOD 
L eanbig 


‘sPOTUIOp B xnvaINnq op JUBSSIO.ID sIquIOU Nv ja SepuB.Id 
snjd suosTeul op U0T{ON.14sUOD BI B B[qeNnqLI7y7e 4Se JUeTI 
-edueyp 90 ap atyred auc) “pion np onbiigury ue salen 
-uapIsei suotyeordde se] suep a1AmMd np uorjesTIyN | 

OP s[GISUSS UOTedYIsus}zUI oUN 93e7SU0D B UO ‘saguUB 
SalgIWlep Sep SIMoo Ny “alANd 9] mod spueulep 

B] JUOWESNSMOBIA Jo[NUIT}s 4reLIMod safiqouroyne soy 
suep senbiiye[s smo ep e1quiou np onagid assney 
Rl] ‘oryNo UY ‘gyoIeUl JUeLIOdUM 490 ap ajqeDeidde yred 
oun aipuaidel ep a1AMd ne a1yjeuLIed yUeTeLMod ‘xn 
sues osesSe1q 9] SUIUIOD ‘UOTJZOLIqey op Sonbruyos} seTjaA 
-NouU ap ‘eULSLIO,p Sa[Iqoul0jNe p SMoayzerpel Soy suBp 
d1AM) 9[ :oe[dUlal JUOWIESIV] 4Te UMTUTUINTe | onb usIg 


‘gsindg altegjonu e[qr} 

-snquioo ep asesodelzua,p 3a SoguUOp Sop UOIssTuIsUBIy 
9p ‘aITe[OS 9}19L1}09[9,p UOTJONpod ap ‘[ainzeu zed ap 
uolyest[eueBd op soulg}sAs op onb Isure stpusouLp smo} 
-dUI}xe SouIg}SAS ap ‘aINjI0} ep xNeLI9}ZVUI op soyoTeUl 
SUTeLI90 ‘Sa1jNe a13Ua ‘yUOS aD ‘sazUezyIOdUTI soUBSSIO.ID 


Fee ss ae 
6 6661 SIQWEDEQ - xNEEJ UOU XNDJEL SEP SEeAYOEASIEY 


ap seqiqissod sep ILyjo yUeTeLInod a1Atnd 9] nod 
simeyjouloid seysreUl KNBANOU op sIqUIOU UTezLII0 UE) 


‘QOURSSIOIN 93300 op atyred suuog oun snod 

IajdU109 JUSTe.IAEp epuUL] 49 SUTYD eT ‘anbruo1eI9 4a 
enbipej9 seLijsnpul sep ‘sziodsuel} sep ‘uo1}oN.14sU0d 
Bl Op SOLIJSNPUI Sa] SUBP SEgAIOSQO JUOIES BLAND 

8P UOIJEUIUIOSUOD BI Op SsOUBSSIOID Soz.10} snid sory 


"G00 & 1002 ep eporied ey nod % ¢*g UoTTAUA,p UdesoUT 
Jonuue xnv}j un Be aJUeUdNe epueUsp | enb z1oAgid UO 
"sTU()-S}e}Y XNV Jo VISW Us OpUBUIEp Bl op soUBSSTIOIO 

B] Op UsT}UTeUI 9[ Ins 4e@ suUsgdoOINe spueUlep e] ap 
astidal B] Ins sgseq JNOPINS IVS OTP “II HPT Gaputezye 
Imod 0002 Ue] Ue % Ff Op B1oyUSULENe sTeIpuoUI 
worTyeuIUIOSUOD Be] enb yoAgId UG “MUTI & aTIe ‘aATyIsod 
amneulep ajjanb uarq 4 % H‘¢ & I1[qeI9,8 oUTBoLI9UTE 
epueulep B] ep soUBSSIO.ID eT ‘“euUegdoINs spueUlep 

8] 9p onuTzUOD UOTyNUTUNIp BT] B1ssuUedUIOD ‘UBMIBT, Op 40 
png np 9910¢ eB] ep yueueAoid ynozIns ‘nAgid 949 yreAB 
mb 29 onb 943.10} snd enbiyetse epueulep eu: ‘866T 

8p IW G‘ET xne yuoUIeAteIeduION “YW B“ET eIputesze 
Inod % ¢°Z ap a1}J01008 S WeLASp 9UUFe BIA op o[eIp 
-WOUI UOTJBUIMIOSUOD BT] ‘SUOISTAQId SOT UOTES ‘GGET UY 


NOILVWNNOSNOO 
V1 YNOd SAAILOAdSYSAd 


(% 02) Yepuy nyenyndg 

‘L'd  (% Gg) ‘d10D owozrurng ‘(s}g197UI sep 

% Gp) Uorye10d.10D Sururpy JUOUIMEN ¥B JUsTZIEdde 

yofoid ar] ‘uotjonpoid op seguue sergiuieid buts 

sa] Inod 10,p 8/34 006 FI 3° PLAID ap B/ 000 OLZ 

UOIIAUS P BIBS BUTU 93309 op suUaAOUI UOTJONpoid 

BT ‘aiquieaou us simpoid B goUSUIUIOD JUSTMETeS9 
B ‘atsguopuy] ue ‘neliy] neg 1O-d1AIND op sUIUI BT e 


“uoTye.10d10D rYysiqnszPy 
qe woTye10d10_ speriazeW TYysiqnszYl “pyT “OD 
Ins} ‘uoryerodi0D tueqniey “pyT ‘0D sey Y 
sutur uoddtyy pueiduroo mb (% op) steuodel unt} 
-10SUOD UN 4< ‘(S}Q19JUI Sep % OQ) a[TYO Bpuosvuy 
qyuednoige1 ostide1zus00 oun red enuejzgp 489 9][9 
‘8 000 9FZ eAmMpoid yned ouTUL BT ‘sUTeOLI9UIe 
SIe][Op op prel[tw ET ep yoo ne TWIYD ne ‘oder 
-ueg op piou ne Wy 00Z B senyis ‘seiqurie[edg SOT 
QUIUI B] B QOUSUIUIOD B UOTJNpod BI ‘eIquIsAOU Ue 


‘6661 Ue Sepoyzes Us a1AIND 
2P 3000 0G 3° S91yUSNUD US BLATND OP 3 000 OFF EP 
said eimnpoid ouru ey anb y1oagad UK “pyT] ‘0D Bury 

-[oulg 2 SuruT Mszy enb tsure “pyT 0D sey 

ag Sururpy uoddin “pyT “OD 7 Ms} FAOP (% ZT) 

sesteuodel s9j9100s ap UINIZLOSUOD UN 4a (% FP) 

VS oorouT ‘(S}919}UI Sep % Fp) agqwATT espLiq 

-uo0o]8 J JUS seireygtidoid se] ‘suTedLigure SIe] 

-[Op ep pre 9/‘T op FOO Ne “TIYD NP PION 2 

SUEP JENS ‘ISENYBI[OD 91AIND op dUTU BI B goUSU 
-W100 B oyelo1eurMI0D UOTyNpod By ‘1etAUBf Uy 


*BUBI BUIISIOI} 
Ne esse as WS oorxey] odnzy onb sore “(ayy 


-00[9P0D) I[TYD ep x1qoy [ep [euoIoeN UoTOe10d 
-10D eUUATTTY 427,P 949100S Bl GIQLLIOp 91AINd ap 
simepnpoid sap [eIpuowl Zuevi oulgrxnep ne sov|d 
as espo(] sdjeyg ‘uorsny 9449 op ayIns BT Y “syrjoR 

Sos Mod suTedLIgUIe SIBI[OP op pre] gT‘T yes 
-odoid nb yg oorxeyy Odnayn ep sei0rjgure yeyoer.p 
ajo oun 93de00e 404nI[d B 4e 9.1q0}90 Us 994SISEp 
382.8 OOUVSV stew ‘sn.ad4d op 39 OOUVSV.P 
quowidnoigel1 np o}Ue}[NSaI 949100s BT ILIgnboe.p 
Pojjo pioqe p zIeaw ospoq sdjeyg ‘Aueduiog sei 
-ouly] xeury snidfP 49 poyesodi0su] OOUVSV.P 
uoIsny op uoTzISodoid oun p yey[In{ us sououUe] Ied 
gnboaoid 949 8 espoq sdjeyg ep jred eB] ap a4se8 
aD ‘sUTBoLIguIe sIe]Op ep prely[Tw g*T ep xuid ne 
Aueduiog sTeirouryy] xvury snidA4y op uorztstnboe | 
nud & UOTJe10d109g sdpoq sdjeug ‘eiquieydes uy e 


‘UOISST|] OUIU BS B UOTJONpoOId eT B/} ONO SZ 
UOIIAUD,P JIesINpal o][9,.nb gououuUe & poye10d10DU] 
OOUVSV “TIM! ug “(euozLIy) lousTOW] 1orutUr 
9xo[dW109 np U0T}e.1}U90U0D op SouIsN xnep sep 
ay130d snjd ey enb tsute os[eprp UoIsny op outsn 
uos & UOTJONpold vB] JUSWAITeIOdUIE} yIesSsad eT[a,.nb 
uinf ua gou0uUe B U0TZeI10d10g odpoq sdjeyg 
‘snid aq “8/3 000 OFE eP Oster B yesInpod Inb 
Jonuey, UBS oLloUuyse/UoIsNy ep outsn] onb tsure 
Jonuey UBS 49 UOSUIGOY SoUTUI Se] 4eULIE; o[[a,nb 
uinf us gououuR 8 (‘g'H'q) poywury Aueduioy 
Areyotidorg [[tH wxo1g oy,y, “stuy)-s}ze}q ANY e 


A TVIGNOW NOILVNLIS 


‘yued1e p 

42 10,p SINV[VA Sap BAB OUIZ Op % ‘G “ALAIN 

OP % 6% UBII IA GPT UoOITAUA,p SsadINOSse 

Sop JUSTJUOD JUSUTESLS Bf onb an[eBag UGC ‘SdAIOs9I 
sep JUoUESINdg] ap o4INs B]  SogULIa} JUOIOS 

Inb SouIsIoA SOUTUI SeIyNe,p & o[[enzoe UoTJONp 

-oid vB] Biso8[duiel 1./,), JUsUIESTS NB UOTJONpod BT 
"00% Ue BIsOUOUTMIOD UOTJONpold eB] enb y10Agid UO 
‘(UB) UOL UILY op seid gnyzis (1,1) JUeUIASTS 21) 
JUOUIESIZ NBSANOU UOS op ANeT[BA Us osTU B] Inod 


suejd sap gououue & ((WIWO) 997] Uospnyy Pp 
aleg 8B] op onbisinyjeyy] 30 SIQIUT GIUsedUIOD BT e 


“866T Ue 
$91]U90U09 Ud BLAM 9p 3 OOS ST JMpoid wv ouru BT 
‘a[}}eg oU0Z B] SUEP Se9gI}UONUAI SeTLYJIp UTe.L194 
Op SUOT}IPUOD Sa] VIPNosel Mod seitess9o9gU UOT} 
-eredgid ap 32 3839 Ud BSTUIOI Op XNBABI} SO] BITeY 
ep ue sIou sto1} Juepued onduIOLIEzUI 949 BAB 
uorjonpoid ey ‘1aAnooueA ep 2] Ans ‘s]pey BLA] 
@IAMD-OUIZ op SUTBLIOJNOS oUTUI BI B UOTJONpoid 

eB] SLidel B pez] Ueplfog ‘6661 Sieul op UY BLY e 


‘SUB QT UOITAUD 3108S ‘BUTUI B] Op OIA op 9gINp 

B] JUepued a1AInd ap (B/}) ue red souuO} O00 LZ 

70 10,p (8/3¥) ue red sourueid0[TY O08L 

uoitAue suuadour Us BiINpoid 9[[e,nb z1oagad 

UO 32 QGET 9190700 UA 94I[IGuyUa Bp [Ines 9] 7UT9}78 
B UI BT B UOTPNpod vy] ‘eUTW BY] I9}049e,p 

uye ‘1noo eB] red guaisep WL19}uI Ied orpuds 


ee ____““"“_“_________ 


6661 CIQWUEIE - XNEUEJ UOU XNDJELU SEP SEAHWOEASIOd 8 


9g] ‘SIedooDjesnoysleJBMOOLIg DAV aNpuUI4zUO 41e49,S 
pozury uores1odxg” oyesyy10N “e1qoy0 ug “agAeT9 
o}J0ep oun Pp je xnejJeUI Sep xLId sep osso]qIej eB] op 
SQUIQUIOD SJa]Je SAT 91ZU09 934N] ensuO] euN,p 9zIns 
B] B aIysonbes snos astul o1}9 Np vB ‘enbruuezLig 
-8IQUIO[OZD BI ep p10Uu-913Ue0 o1;.1ed Be] suep 
sens ‘SSOUsy 10-31AM) op sul BT ep aitezeLId 
-o1d “ouy SeuT|Al YBO [PAOY 949100s L] ‘TLIAG-TU BT We 


(% GS) 
Aueduoy suru] JUOUTYSIH 49 (% 6ST) YL, 
uorze10d.10) “(% 9°) S9qTUIITT WosTY ory ‘(s}Q1 
-9}Ul SOP % (YG) 997] OouTUIOD yuos 1eddoy AaTTeA 
puelysip eur ev] ep soireyetidoid sey ‘outum 
Bl Op sInz1sANogI BT stuLred yuo nb sainzIuinoj 
se1jnv p onb Isule 9410LIpel9,] op S}N0d Sap suoT} 
-Onpel Sep je SeTeLIeyes SUOTJNUIUIIP Sep pusidu0 
ued 90 ‘onbruuejLig-etquiojog e] ap UOIssTUIUIOD 
u01499}01g gor e| red 91edgid enbruouosa uejd 
UN.p dpsed a] SUBP Sa9IDOSSe [TBABI} Bp S9}U9zUA So] 
98 9ATPT[OD UOTZUSAUOD oUN gIfI7VI 3UO SaAo[dulse 
89] “666T 2208 OF &T “4I/SN 4 89 B 9uIT}sa UOT} 
-onpoid 8] ap JljeJJe YNOo Np snossep-ua “(qL/Sfp 4) 
@IAT] Bl SUTBOLIQUIG $}U99 GQ ap }Te}9 BIAIND 
np xuid 9] ‘suru eB] ep oIN}oULII} Be] op JUOTIOU 
NY ‘6661 TeuUl GT a] UotONpoid ey] eidwo119}U1 
e teddog Ale, pue[ysty ouruw ey] ep uoredio 
-1yred usa soirezgtidoid sa] 9010} @ aLAINd np xd np 
asso[qlej B] ‘OUIU BT Op 94T[IquyUAI eB] Op UsTJUTeU 
he saltesseogu Salle[es op SUOT}ONPII sep snjpout 
yeine nb ‘enbiigury,p stun seqsigm][eyay] $2] 
d9AB [TBABI} Op Je1}U09 NBSANOU UN_p U0T}U9}q0,| 
JUBSIA SOSNENJN.GUI S9AI}2}U9} Sap 9}INS BT VW 


ANNAIQVNVOD NOILVNLIS 


"S8JPUO7] Bp xne}eW Sep aesinog : JW 
‘UONCWISA : g {@UUO} B] UBOVEWe JeIOP : YSN $ 


OLS | yS9 | 9/22 y62 2 0€6 Z 
(VSN $) 

26661 8661 L661 9661 S661 

JW1V1V 


S33Y¥9V STANNNV Xidd SAG SNNSAOW 


‘TY euru09 

ynozIns ‘9z1dL1}Da[9 Us suOTyeoI[dde sep suep ast] 

-Iqn 4so oguue Jed gUIMIOSUOD gUTJe BLAIND Np atytoul 
Bl op sn{d ‘epeued ny ‘ane[ey) Be] ep 4o xneusIs 

Sep “9}19L1499[9,] op sovoyJo snjd a] anezonpuos 

9[ 3S9 BLAND OI ‘S[OLIJSNPUI xXNevy9UI Sa] SNO} aq “INIT 
-BYp ap SInesueyYo9 Se 49 Sese[NOUI sa] ‘nvd,p suOTyes 
-ITeued soy ‘enbi140e/9 UOIsstuUsUeI} eB] Inod szuese17728 
$91} JUOS SOseTT][e SOS 49 SIAINI 9] ‘UOISO.LI0D B[ B BDUe} 
-SIS91 IN] 38 Sonbrygusew uoU s9j9LIdoid singq ‘gAsTa 
UOISny ep yUtod Ang] ‘UOT}eI} BT B BdULYSISOI SUG 
Ing] ‘enbruti1ey} 38 enbi14de[9 a7LAIyONpuod spue13 
Ing] Jetnorzred us ‘sayatidoid sine] ap asneo V 


SS 
“SUOISIAGI : yg ‘UONFEWNSA : 5 


882 v9 972 gulpe 
SJAIND Op UOIFEWILWOSUOD 
SUIYe BJAINO Bp UONONPOg 
SJAIND EP B19IUILW UONONPOg 


809 99S c9S 
L4l9. =«Sc9 c69 


(S@UUO} Bp SJdII}!LW) 


1d000Z 96661 8661 epeueyd 


SIe[[Op op prel][iar Eg*T = JRIG OIA 
ep 32 SerIzUsDU0D 

op suorzezyI0dxy 
SUIVISIOI} : (Q1QIUTUT UOTZONpoId) 

[etpuow suey 

SIe[[Op op prVel][IU GOT * 866T US UOTponpoIg 


Boob uedIU®seinoow : jauinoD 
€60b-266 (E19) : auoyds/aL 
xneuoneusajul 
18 sinauajul sayosew sap anbijljod eB] ap UOISIAIG 
Ssejnogd usainey 


dIAIND 


6661 eiquieseg 


I ‘7 ; En tin Beh 
o a oO 12 
bs ie PE aay o¢ 

ae “Se mean l 


a ee ee ee et 


a a =pe@ny 
Pan hs re GS . : o ete > 5 Pa vas 
ry ni be : 7 a A CVS, ae oh pert 
) i Vf Oi Pere a 2 
eG Es raed angie Aree 
gs 
Lap 2 es esi Aiba 
is iad vein ages elie 
tm onan a 
<i Oey 
on et On. oe 


Veg if ‘ie A. rh who he aes 


SAUMIONOG I er aig hy Spar ee rt a 


Cay =] = Ge~ee)— 


ll wi - ty iA A 
a bald ia - then 6s reg 004 i 
~ coreg —_ (ped: enue. ta = : poe 
46 e— i “ SCS | j/RF GW iy tg OPN 
: yw? 4h ! (ge SRR ma A I Oe © =). Sam Oem — 
f a ae eae - =¢ pet F , { 
Ing 1 ; 4 é - ° = 
oF core a | . 
. i 
‘ A i E* 
' 
; : vl 4 
ieee 
: 7 
“re q . / 
is : 
L76 tas | 
| . | ag } 
- iy i 
; ae ae @ ‘ 
! ey 
e J j 5 
| : 
ian ee 
& 
an ; 
° ‘ = iy 
: ” = * ° 
¢ ¥ 
~~ 7 ’ 
Ce BLS S Yaw it er pe : Ei 
} Taper UA rx “ 
S éeysur Ut So. BLT ev | . ‘ 


baad -e ots aera? atecy ag ‘ ; “r- > 

ae 5 iB BARi, Pv aA ‘ aw) q 
gatiyeY Pires lan Ge 4 

‘ td Mgyect ed pe Thal i omar Ms 4 


r tay: pele ere er 
-- et a a . 
eer pe a . | . 


=~ 


= up dai 
, a 2 _ 
7 é ° Cay 
6 ‘ od) Sr Ke : : 
9 == ws, ¥ > . f ot wa i@ i«¢ Grn 
—— 4) SOacSe. 3S O24 eee Bea SIs % = “ - 


hho. th sph. gia’! Sod Phat taaehA™ Wie 


"UONESIIIIN UOS ap JUB|NODEP Sa}0e Sa] 4nod ‘einyeu 
aujne aUN,P NO aJaIOUBUI} ‘BAI|NDBSUOD ‘a11IOSSed0e 
WOS a1/98,nb ‘ay1]1qesuodsas sunone yuSWINSsSe,U 38 
nuajuod uos e Juenb ajjueseb ounone juo} au epeued 
Sa]|eINJeEU S8dINOSSaY }9@ Sinajne sa] “suO!}Isod 
-01d SAP BUIWIOD SaJBP!ISUOD 9}9 JUBIBINES OU BANOL} 
A uo,nb sjuswauBbjesua saj ja ‘s}UaWaSSNSeAU!,p 
NO Sa|BIDJIBUIWOD S9}JAI}OB,P oped 9] Suep apinb ep 
no souaJ9ja1 op BHesANO,p AUVs Sed jIeJASP OU 91/9 
"UOISSNISIP B] JOWOSNS ap jo ajesgUSH UO!eWOJUI | 
@p J@UUOP ap }Nng Jnod e uO}ed|qnd ajusseaud e7 


YN31937 NG NOILNSLNI.7 VW SALON 


‘666 24quianou 6] nv saquad—d 
snjd saz] yuos saguuop saqzuasaud saT : anbupway 


*Seipuo7] ep xne}9lW Sep esunog : JWI 
“BpeUeDd SeljoinyeU SeouNOSSeY : eDuNOS 


sep eyeyoino4 


000 ¥ 
QUO} B} SJUBINOD SUTBOUEWe sueI|Og 


FAW eB] & sjenuue seaube xud 
S002 ue,| B S86} ep “wNnjulWIN]e,| op Xlid 
€ oinbig 


‘a1Te} US JUETNGA sTi.Nb sesesn se] nod sogiidoidde 

yuos seguuop se] enb IeULIIJUOD 42 ISYLI9A JUBAIOP S.M24 

-09| Se] “JUeMIMIEpgogid sguUOIZUeM xnVed onb sj33 Gay SozIS 
sap IMs no 11 sgtljqnd xnejul sep xtid sep uoTVesTIyN] yUeU 
~1g009 opie Us SesTU Sep souBSsTeUUOD aipuald zaT[IMeA 7 


‘foo seoLidyeyeur//:d34y4 49 /yN'0oowT’ MMM //:d99q 

; ,SoJUBAINS SesseIpe xne SeIpUuoT 

ep xXnvj9gUI Sep esINog B] op qa SPS 9] Ins onb tsure 
xneuinof 3a senda ‘asseid op Sdd1lAles SIdAIp red 
xnejgul sep xtid sa] 11ua}qo yned uO ‘(qI/SN 2 Z8 32 
GG 21309) YSN $ OOST 3° OOZT 2179 ONyIS os 49 [IZBIOA 
o4se1 ueAou xd 9] onb 90 & pusazje,s UO ‘ouLI9} SU] 
snid ¥ “/SN $ OS9T & YSN $ OOST Ep 933949INO} eT 
suep JUOIpUsT}UTeUL as Inb xid sep yloaAsid UO ‘QQ0z 
ue] Inog ‘(UoIsny sigiuieid ep UINTUTWIN[e,p ofeIp 
-UOUI UOI}BUIWIOSUOD ap Sinof ET UOILAUDS oyUeSeI1da1 


tb a9) a9uue,p UY Ua 3 000 008 ep SUIOUI B 9ssTeq 
quo 49 SIEUI US 3 E00 2728 Bnbsnf gyueuLsNe 4UO STI 

‘4 000 GE9 WOILAUS & JUBADTE,S SYD0}S Sop 90AB OQUUB] 
stideizue & UO ‘(AI\'J) SPIPUO'T Op xneJ9UI Sep esimo0g 
BL Y ‘eiquieydas us ¥/SN $ OOST op snid eB 1eqzUOMIEI 
ayimsua Inod sreul ue (qI/SN 4 ZS) YSN $ OFIT 

op UNUIIUIW UN oipule}}e Inod assteq 3u0 

4 ([QV/SN 4] e4AT] B] suteoLigure s}us0 GG) YSN $ 00ST 
UOILAUS B VVUUL] QOUSMIUIOD UO UOISNy sigtueid op 
uinturuinye | inod yueydu09 ne xud sey ‘ummturlunye |] 
Inod uo1jds0xe oun sed 4ynj eu GGET 30 SoQUUB SoIgIU 
-19P S90 S]I}B[OA S91} 949 JUO XNBJOUI Sep xLId say 


Xldd SA7 WNOd SAAILOAdSHAd 


“epeUeDd So|jouNyeU SedINOSseY : eAINOS 


sejegs seguuog 


€ 
SOUUO} OP SUOI|IIN 


S002 ue,| & S861 ep ‘epeued 
ne uoIsn} sigiwesid ap WniujWwNyje,p uoNoNnpolg 
Zz ainbi4 


‘aIssny Ue AI Z‘E 49 380NCO ep edoing 

ud I 6‘E ‘sTU()-S}87q xne 4A Q*E UOILAUS oIpUlez}e 
Wetaep 666T US UNTUTUINTe p UoTpNpord BT “EGET 

Ue I 6‘9T & S66T U9 IW 9‘9T ep Juessed ‘ossney 
oun B1zTeEUUOD 4seNnQC,] ep shed so] suep uorNpoid eT 
"8661 Ue seznpord 3 9°ZZ xne y1oddei red EGET UO 
WA €Z ep snid e a9z10d 0139 40 JodUILIs 4y1e1A9p UOIsNy 
eigiueid op UNIUIWIN][e,p sfeIpuoul UOT}ONpoid eT 


‘939338 Us o100Ue jUOS onbruue}zLIg-sIquiojoD ue 
uorjonpoid ep 9y1loedeo e[[/aAnou ouN 4UeUIs0U0D SUOIS 
-lDep seq ‘deqeny-o1pAP IeAev oId19U9 Us JUSTIOUUOIS 

-1aoidde p eulie} Zuo] & S}ye1}U0D xNBvaANOU 9p UOT} 
-B10039U B] op JUepuedap (‘dUT OOTeIne’T oLioutunyy 42 
(TV) ‘ul Inoouwseg ep eLieutuinyy “ouy e}jono[y 
SLISUIUINTY) 9eqeny ne asAjo1}e[9,p ayloedeo 

8 op uotsuedxa p sjefoid so1jne.q ‘ewly e UedTy,p 
aSA[01}9][9,P BUISN] Op BOIAIOS US VSTUL BI DAB 

0002 Ue] Ue IW 9°Z Se] Jessedgp yre1Aep uorynpoid 


G 6661 SIQWED8Q - XNEUIEJ UOU XNDIELW SEP SEAYOEASIeg 


ep ouuerIpeuLo 9410edeO BI onb z10A91d UK ‘OG seouUe 
Se] JUepued 9[qQe4s JUSUIAATL[A1 OgINOWEp jse a9 

‘08 SeguUe Sep 9I}10UI o1gIUIep B] JUBpued azueyO0dUIT 
uose} ep 9yUSUIsNe Ie UINIUIUIN[e.,p suuerIpeUed U0T} 
-onpoid ep 941t0ede= ex] enb uslg ‘eyepseepssumures'o3 
‘uBoIU' MMM //-d34Y : BJUBAINS asseIpPe] B JoUI9}UT 

Ins suuerpeued uorjonpoid ep senbrjs1}e}s sa] 
qyUBVUII0UO0O S}USUeUSIesUeI op sn{d Itue}qo zaAnod 
Sno, ‘sISsny B] 49 STUL)-8}e}y Se] Seide ‘Terpuoul sue1 
SUIISIOI} NV essed os op stuLied e IN] Inb 90 ‘sie] 
-[Op op spiel gf UOILAUS B seNTeA?V 489 “IAL PLES 
8 8119219 “8661 US BpeueD np uolnpord eT “EGET Ue 
W FZ UOILAUS ousie}e UOIsNy s1gtureid ep UINTUTUI 
-n[e,p euuerIpeued uoT}Npoid eB] onb 90 eB puseze,s UD 


A TVIGNOW 13 SANNSIGVNVO 
NOILONGOYd V1 ENOd SAAILOAdSHAd 


“epeued Sejjeinyeu seounossey : eNOS 


eS ee sojjee2 seguu0g | O02 
SUOISIAQIG 


pa ae oe a oe ee ee See's & Neh = wa me oe Seo Ase eis © Sz 


oe 


SOUUO} BP SUOIIIIN 


S002 ue,| 
B S86L Op ‘wWnjujWNje,p ajejpuowW UONeWWOSUOD 
L oanbig 


"% 9 B G UOITAUA p ‘oULI9} Su] B ‘Jenuue UoTyeyUSUI 
-3NB P XNB} UN DAB GGET UO 3 000 OSL Worle ¥ JanyzIs 
9S Jo OLIOJ JaIMoUlep yrelASp UOIsNyj sigruieid ep wMNtu 
-TUIN]E Pp UUIIPeUBS UOTJBUIMIOSUOD BT ‘aseT[equia | 

ap 32 sprodsuez} sop seyoIVU xne s]qenqLi}ye atyred 
epuBls Us ag eLAep ¢00Z UB] Uenbsnf unrurUMye,p 
epueUlep Be] ep uoIssaisoid ey] ‘eruusogp ouTeypold By] ap 
orpred aigtuiaid ve] yuepued » ¢ & Z Op a[[enuUe soURS 
-SI019 oun JIOAgId UO ‘auL19} SUC] Y ‘666T & Wodde1 
red y% ¢ uoILAUa p IeyUSUISNe 4LeLAep UOIsTy sigrureid 
ep umnrurunye | mod sperpuow epueutep eB] ‘000% UA 
‘6661 U2 IW Z‘6T B ANqGQey9,8 nod % ¢ UoTAUA,p essneYy 
oun aljeUUOD JUSUIETeS9 YIeLAVp ySseng,] ep shed 

Sep spUBUlap BT "BEET UO SegaystsaIUE I 1° S21 % Z 
anbjenb op yuessedap ‘Gg6T Ue (JA) SUMO} op suUOT] 


“TU 9°ZZ eIpule}e yretAep UoIsny sigrwueid ep wNTUTUT 
-N[B.P 9[e}0} o[eTpuoU! UOTZeUTUIOSUOD BT ONb auIT}sa UG 


NOILVWINOSNOO 
V14NOd SSAILOAdSHAd 


‘egUUe | Op Ulf B] SIOA QAI BIS (LINOSST}A]) 
PLIpe|] MeN B epueiON ap ouisn] op aqtoede eB] ap 
®/ 000 Sz 8 UoTyeJUEeUTZNeL p yoloid a] onb yroaAgad 
UO 42 B/ 000 9ES ep 9qtoeded oun oipure}ye inod 
uorsuedxe p jefoid uos a49[dul09 & (Teqnq) poeyury 
Aueduiog wmntiutumnyy reqng ‘91q0490 ua ‘snjd oq 
‘sozyed snjd suotsuedxe sop 939]duI00 yuo saryne p 
onb sioje 9410edvo op uolze}UNMISNe p sued 
sep gou0UUe 4U0 sUTYD Us esA[01}9e[9,p SouISN 
soqijed op o1quiou uTe}z100 un ‘9z10ede= BR] op atjenp 
-B1g ossney | ep snd uq ‘enuTzUOD UOISNy o19TUI 
-eid ep seuisn sep uoisuedxa ‘Tetpuow ued a] INS e 


‘9ULI9} 1.109 ¥ SeydTeUI Sey IMs uoTNpoid ep 
o10d ev] 1sasueduioo sed yreanod ou oissny Ue yo ouTy 
Ue ‘Tiselg ne ‘aljerjsny ue yUoueUUOISTAOIdde p 
saoInos sarjne xne uoljonpoid ej ep essney Fe] ‘aye 
Ua “6661 S9uUR] op UY BT SIA YSN $ 00E ep snjd e 
YSN $ OST UoILAUSp Juessed “yUoUIepider gyueUIsNe 
quo eurumye | mod xiid se] ‘yuewoeuuotstAoidde p 
SOMOS SaIJNL P NO sULIS} SUC] B S}e.13U00 ap sed 
qyueteae.u mb xneo mod surmmye p u0ryue}qo J epoyyip 
snjd npuai e AdloureLy ep sulsn] ep uoronpod ey] 
op epied BI ‘eguue] ep jnqgp ne eurumye | ep syoreut 
a] SUBP SEAIESQO ossa[qre} op SousIS Sop yidep UY e 


‘/Moo Telestey MMM//.d97y : oyUBATNS 
SSSOIPC] S 9}9W08 B] Op eM 9718 9] 1o}[NSuo0o 
ZO][MIA ‘UOTVeULIOJUL.p snjd nog ‘000Z eeuuUB] ep 
Uy B] SI9A JUSUEpUAI Uleld a] NBeANOU k JeIpUrE}}e 
eLiouyye | enb yreAoAgid 4a aUISN] ep UOTJON.1ySsuUOOeL 
B] gAnoldde vB 9}9100S B] Op UOI}B.IYSTUTUIpE p [lesuo0o 
¥] ‘sjon7oe13U0 syUsUIESesuUe Ses SUBP aINofeUl Bd10J 
ap ISNeIO BT JoNboAul & 71eS10j Bl] (eUBISINO'T) ADIEU 
-B1d op ouruinye p etieuyge uos e yor g a] enueA 
-Ins uorsojdxe oun nb szuaI[o sas yrestAe uoTye10d 
~10- esrueyH 29 uNUTUNTY Jestey ‘E661 JTIME 1, OT © 


‘sono eooTe’ MMM //:d77y : oJUBAINS osseIpB] B 
‘BOOTY,P G2M AIS 9] 10}[MsSUOO ZaT]MeA ‘UOTZBULIOJUT,p 
snjd mog ‘000% Ue ep Nem nv enjpouoo yUSUTETq 
-B[QUIOSTB.IA BIOS 4a So}JUs}EdUIOD S9}LIOJNe Ssoiyne,p 
onb Isure UorI}ye}JUSUE][Je1 Op SeUISTUBS.IO Sap SUOTJEG 
-oidde sap dAlasei snos JUSUETes9 4Sa UOISNY 34490 
‘SUTBOLIDUIG SIB[[OP Op Spel] ZZ UOIAUD,p “SUOT} 
-BUIT}SO Sd] UOTES ‘JUOIES GEG] US SegUTIqUIOD SezUGA 
Sing] ‘UOIsNy s1gTWeid op WNTUTWIN]e.p sferpuoul 
uoronpoid eB] ep % FZ WOITAUS oyUESgIdaI sgUIquUIOD 
uorjonpoid ma] ye seuuosied OOS EZI JUSeUaTTeNIe 
qusto;dure s9j9100s xnep se] ‘“epuow ne uMNTUTUINye p 
$9}9100s soyuepIOdur snjd sep oun 4reitegIo UOIsSNy 
99999 ‘gsT[Bal SIOJ PUL] “GEGT OR TT 2 Seated 
-Sd1 S9}9ID0s SMe] op sgsodoid UoIsny sun gouUOUUe 
yuo poyruury Aueduiog sjeyeyl SplouAey 4o “OUT BOOTY 


ATVIGNOW NOILVNLIS 


6661 CIQUEDE - XNEIEJ UOU XNDIJEWW SEP SseAWOeASIEgG PL 


‘eo'ob WINTUTUIN[e BTS’ MMM //:d99q 

: aJUBAINS oSseIpB] B UOTJEIDOSSYy | 

8P G2M HIS 9] JUBI[NSUOD Us UOISNy aigruteid ap 

UINIUIUINTe,p SUdIPpeUed SInezJONpoid sea] Ins 3Ue} 

-Iod qa, Sesseipe seiyne p onb Isute UolyeULIOyULp 

queug[duI0. UN IeAN0I} yned UC *JUSUIOUIGANOS 9[ 

qo o1qnd 9j ‘uInturuINnye.p sineyzest{Iyn sey ‘epeued 

Np WINIUIUIN[e] ep sLIysNpuUL] 313Ue Uel] surUOD 
qise epeuey Np UNIUIUIN[Y] ep UoT}eIOOSsSW'T e 


“solo UesTe’ MMM//:d47q : SJUBAINS BSseIpe J 
B UBITY,P F2M SPS 9] 104[NSuUOO ZeT][INeA ‘dno1s[e 
42 AsUTIyIIg $9}91008 Se] DBAV UOISNJ Vs JUBNIIUI 
‘ueoly JUeUIINNND UOT}eULIOJULp snid in0g 


"% OP ep Uoryonpold ap 9y1oedeo 
B] 1Z10199¥8 42 CNN S9UUL] Op UY BI SI9A BgAETB 
Blas UOISUedxXs 97390 “UOTINQLI}SIp B] ep 42 aT[Iqour 
-OjNe | op SeydIeU Sse] Inod wMturluUINy;e,p sguIUIe] 
9[0} op UoTJONpoid op 9y10ed¥d eT JoJUEUISNe p 
uye (‘JUQ) UOJSSUTY op oUISN UOS ¥B SUTBOLIQUIB 
SIB][OP op SUOT]]IU OF Op JUSUIESSI}ZSeAUI UN 4Te5 
-uouue s9}IUIT] UINIUIUINTY UBdTY ‘6661 SIBUL UW e 


‘0002 UB,I 9p 

NoT]IU Ne snpoUuod JUSUTE[qV[qUIESIBIA BIS UOISNY 
93399 ‘sorjne 49 SolTeyUSUIE[Ja1 SuOTyeqoidde 

SOP VAIOSEI SNOG “SUTBOLIQUIV SIB[[OP Op SPIT] 

-[TUl $7 UOIIAUS B SA9UIT}Se SeQUIqUIOD SeyUBA Sap 
6661 Ue JUOINe 4o ySeNGO] op shed sop UOIsNy oretUr 
-oid op UMNTUTUIN[e, p UoTjONpold ev] ep % ST UOILAUS 
yuolmMpoid sale ‘seuuosied 000 [6 JUSUIeT[oNI0e 
qUSIO[dUIs $9}9100S S101} Se] ‘apuou ne uINIU 
-TuIny[e,p s9}9100s sezUezIOduUII snjd sep oun 4Ie1 
-8919 UOISNY 93499 ‘asasi[Vel SIO} oUL ‘SestIderyUa,p 
qyuoursdnoidel op yefoid un gouOUU 4UO essing 

op (dnois[e) yy dnory ezu0’7T aesstnsn[y 39 soul 


ap Aouryoeg 9491008 BI ‘ULITY “G66I DOF TL OT 


‘0006 US, op SUaIONG | 

B [eJoUl Np simmpoid ¥ Ja.USUIUOD jIe1ANp 

BUILTY,P 9sA[O.1}9]9,p BUISN/] ‘WedTy,p UOISNy 

sigiuleid op [eeu op UoToNpold ap gy1oedeo 

BI BA 000 00€ Op eAzejueuTsNe Inb a0 ‘ousITeW-2[S] 

suIsN] e1sde[due1 49 (8/}) Ue Ted souu0} 000 SLE 

aimMpoid eLimod suisn 34399 °% EE UOILAUS 

B B9ANYIe 3S9 VUITY B (UedTY) soy] wWINuTUIN[TYy 
UBITY,P 2SA[01}99[9,P SUISN] Op UOT}ONIYSUOD BT e 


ANN3IGVNVO NOILVNLIS 


“SelpUO] ep xNe]eW Sep esinog : JW7 
‘UONEWISA : g {QUO} B] UIEOEWe JEIOP :/SN $ 


GSE | 6ZE | 619 L GeSk ss MES 
(VSN $) 

a6661 8661 L661 9661 S661 

JW V1 W SSSYDV XIYdd 


Sad (SIOW SIOUL HNS) S3NNSAOW 


(% FE) PSV. OP 49 (% Tg) edomg] ep etams 

489 aT]9 “ysoncQ, ep shed sep ofe}0} opueUlep BI ap % GE 
los ‘opuoul a] SUep UMIUTUNTe p snjd a] euTUOsUCD Mb 
WOIS9I BI {SO PION Np enbrigury’T ‘(% g) aeuedmbg, 30 
SLIOUIYIVU BY 40 (% /,) UOIYeUIWIOSUOD ap suAIq Se ‘(% 1) 
onbirpel9 [eLigyeuULr 9] ‘(% ET) UoN.ySUOCO By Yo JUEUA 
“Heq 2 “(% ZZ) eseTTEquia] ‘(% 6Z) SHodsuer} sey : JOS 
umnrurumye| imod seysnogep syuepodun snjd sey “yUeuT 
-odmbe p 32 UoTeUIMIOSUOO ep SUSIq Sep SeyDIeU xnNB 
sguT}sep s}mpoid op 9}ISIOAIp opue.id oun sup gsT]IIIN 4sSa 
‘sosele Sep suep no ond euLioy es snos ‘UmMrTuTUNye TT 


"SUOISIAQI : yq ‘UONBLUNSE : g ‘SA110S|AOJd SQUUOP : yp 


0S6 Ors vel 829 ejuasedde 
UOI}ELULUOSUOD) 
00ve OLEC vLEc Lee? UOHONPOld 
(S@UUO} Bp SJOI]}/W) 
sd000Z = aGE661 )=6adp866 = L6O6L epeuey 
(eI) ue 
red souu0o} op suolyiMm 177 ‘Z : wolyOnpoid ap 
o[eullxeul 9y1lDedeg 
SIe][Op op Spiel] ZF + (qq [e}9Ur) 
suoijey10dxy 
OUIVISIOI} : TeIpuow suey 
eSle][Op ep sprerl[im gy * 866T 2P 
UOISHy s1gIMeid ep 
[e79Ul op UoRHonporg 


eo'o6 ueoiU@saUBeMM : jauinodD 
LS6S-966 (E19) : euoydgjaL 
xneuoleusajul 
ja sunaugjul sayosew sap anbiyjod eB] ap UOISIAIG 
Joubefyy aude“, 


uInUTnnypy 


6661 BIQUE[Eeq 


‘J@eLLINoo red no sneidoog{93 ed ‘euoyde[ey 

red ‘xneigutul sep saystjededs xne jyUeue}elIp Ienb 
-TUNUIMIOD Sa] B SUODASBINOIUS SNOA SNON “SeiteyUSUl 
-W100 SOA op }ied aire} snou ep 918 SUOLINES SNOA SNON 


‘6661 Op sloul siotureid jneu sa] Inod 38 EET “LE6T oP 
epotied ev] Inod so1eululod 9] Ins xnee[qe} sep eyimsue 
queuUer, “Se}UeAINS seged se] suep Segzueseid jUOS 
dUIZ 9] 3@ [AHOU a] ‘UINIsgUseU 9[ “ALAM 9] ‘UINIU 
-Tunye | mod suotstagid sep onb tsute uorzenjis eT 


“SIBT[OP Op Spe] G°9 Op SUIqUIOS Jou [eLOIeUTMIOS 
yOYep UN sipuesue yUO xnei9gUIM szInpoid se1yne.q 
“epeuey 2 Inod sreyjop ep sprel][iw Z's ep you [e1D 
-IdUIUIOD JUSPOXE UN sUTeIjUS 4UO ‘sIe[[Op op spreq] 
-fm 2 ‘OT 8 32 OST & JUeMIaATDedsaI SoT]qe}9 JUOS 

as suorzeyIodun sa] 4e suoryeyIodxe se] JuOp ‘(se_qeyo 
-Ado1 xnejeU So] SLIdUIOD A) XNeLIej UOU xnejeul 

Se] “SIeT[Op ep spre] Z‘ET ep you snjdins un,p ous 
-LIO | 8 939 3UO Sia][Moy WOU se[qrsnquiod sey] ‘“euueIp 
-BUed aigiuTm eLIysnput Jed gi9u9s yeu JUEpgoXe | 

8 a]qenquyye stjied epueis Ue }Ie}9 SoUUSIPeUBD 
sesIpuBYyDIeUI ep suoTyeyI0dxe sep [eqo]s snjdims 

eT] ‘(UOgieYP Np UOIsNpoxe] B) Se[qysnquioo sep Myso 
ap % ZQ UOIIAUS B JUBTBAINdE Jou [eLISsUIMIOS JUSp 
-90Xe UN 919Ua3 JUO XNdLIaj UOU xNeyeUI Sz] ‘QEGET UY 


ae op Spey 

-[tu FZ WoTAUS B sdUILIS BpeuUBD Ne xneLisj uoU 
xNv}9UI Sep UOT}ONpold BI ep MayeA B] ap UOMBUIT}sSa | 
‘uMTUIUIN{e p uoTYNpoid eB] ep o3duloo yueUS} UY 
‘sa]qisnquioo sa] enb saijne xnvi9sulIM sep uoTyonpoid 
B] Op % EF JUezUeseidei (epeuBD ne jeI}xe sed 4s0,U 
mb wmMrulunye | JUeNpPxe Us) XNaLiej UOU xnNey9UT 

S29] ‘8661 Ue SIBT[OP op SpreT]]TU 9°, Sp e[e30} INeyeA 
gum deAy “(WINTUBIN je Jenyeu ZeV3 ‘yn1q 9[0.199d) 
sia]]Moy WOU se[qySsNquios sep Inezes 9] Ied yueuI 
-a[Nes Q0UBANP 3Se [I ‘@UUeIPeUeD o[B1I9UIM WOTjONp 
-~oid B] ap Mee kB] B Jer} B Mb 90 Us SueI sulgIxnep 
NB ISSE]O 9s XNALIe}J WOU XNeJIUI Sep INspes oT 


‘sonbryyejyeul Jo xnvi9UTU s}mpoid 
Sop UONBILIGEJ Bl ep INspes 9] sUBP stojdure 006 1SZ 


enbseid ye aseuyyje | }e UOISNy Be] SUP O09 6S ‘e1gTUTUI 
UWOI}IEI}Xe US YO) GC : aJUBAMS FB] 4sSe Stojdua 

sep uorjytyIedal eT “se1Ano 4a Se1Ano-twes s}inpoid 

ep UOIJBOLIqRy | ep jo osBULyE | Op “UOISNY e] op Sin9} 
-088 Sa] Suep stoj]dure xneeanou sep red segsuedui0o 
949 JUO SOUTUI Sap INe}es a] suep stojdule.p sazied 
S87] “L66I ep stojduis 006 ZgE xne poddei sed % TF 
ep UOI}eJUeUIsNe oUN “gGEl Ue sUsIPeUeD 00Z LOE 
enbjenb e 1ojdula | ap TuIMoj yuo xnei9gUTU 

SOP UOIJLULIOJSULI} B] OP B[[90 Je SIGIUIU SLIJSNPULT 
‘QUUSIPeUeD sIUIOUODa | B [aIqUesse JUBdIOIyIEd 

Un sineWlep sigIuIW eLI}SNpuUL] *gG6T US SUOT}E} 
-10dxe sep je uoljonpoid e] op IneyeA &] op UOTNUTUIIp 
e] Je xnNeisUTU s}mpoid sep xd sep aynyp eB] sisyeyy 


‘000% U2 % S'S OP 3° BEET 

Ue % CE Bp BI}IOININV.S BUUSIPeUeD sTUIOUODg | enb 
yloasid UG “epeueD Ne onuUs4zNoOs soUessIOID sun mod 
@pljos sseq oUN IWINO}j 3UO Jo B[qeioAR} enbimoU0Dg 
JUSUISUUOIIAUS 499 B 9NGLIZUOD JUO UOIZS[fUl] Joule 
8 JUBSIA SolTeyauou senbiy1J0d sa] enb tsute eyep 

B] ep 9 S}IOYep Sep UOTPNpel BE] SIA S99zUSLIO JUST 
-sW1eAno3 np sefeosy senbryz1[0d sey] ‘yueutedinbg ue 
32 SLIBUTYORUI Us ‘aT[eTJUSpISel UOTJONIYSUOS Us S}USTI 
-OSSTJSSAUI Sop UOTJeJUSUISNe 9UN.p UOSTeI Ud 4NO} 
-Ins ‘nagid 939 yreae nb 90 onb 93103 snjd 9149 yte1Aep 
6661 Ue SUUSIPeULD SIUIOU0E | Sp SOUBSSIOID B] 
‘qUSUTETeQO[D °% L‘€ ep 31839 {Id NP souessiotd op 9ST] 
-BNnUUE XN¥} 9] ‘GE66I EP SOW S1eTueid XIS Se] JUBING 


‘SIe][OP ep Sprely[TM 9*eT ep e[qeyed 

-Sd1 S91} INeTA B] 3UIS}3e & sjInpoid seo mod epeueD 
Np [elo1surIMI0s yUepesoxe | ‘xneI9UTU s}iInpoid ap 
suoljeyIodull sep uoTje}USUISNe | ep je suOT}ByIOdxa 
Sep Ine[eA B] SUP UIPep Np zdep Ug ‘sTUA)-s}eIq S29] 
SIOA SUOTIELIOdXS Sep UOIJeJUSULSNe 3 LIOj B] op ozINs 


"BPEURD SajjauNJeU SBqUNOSssay : eNOS 


SUBYOP OP SPIE YW | 


(Al 8 | Sedey9) 661. Ue SUOeLOdxXe sap anajeA 
€ ainBi4 


EEE 


666 CIQUIEDE - XNELIEJ UOU XNDJOEW SEP SEAHOEASIEG Z 


“WNIUIUN]e,| ep Se]ad JUsUUaIdWWOD Seyede SOT , 
"BPPURD Sajjaunyeu SeduNosseyY : 8duNoS 


SJe||OP 8p SPJEIIIIW 


VYEcLOE &S 9 Vc Ove y-19-.6- 


+ al 


xneisulw Seuny 


pxned 9} UOU xnNeljeW 


(ssa}}INOY UO) 
sejqusnquod 


siejjop 

ep Spieljjiw S‘p, : xnesguiw s}inpoid sap inayjeA 
866] US UO}eLOdXx=a,p sayeu Saye00y 

z eanbig 


Bl & % GT WOIIAUSp essney oun nuUOD & saiAno sonbT] 
-[ejJ9ul syiInpoid ep suor}ez.10dxoe sop Anse BI ‘SG66T 
uy “L66L & odde.1 red % [‘g op assteq oun azUNS 
-gidei nb 99 ‘sre[[op op sprelyjiul ¢‘gQ oiputezze Inod 
S661 Ue sNUIULIp JUSUIETeS9 Be xnNeIQUIUI ap szInpoid 
32 XNBIZUIU So] SNO} ep SUOI}e}.10dx9 sop INe[eA BT 


(% T'8-) 10,P 98 (% HLT-) erAtND 

P (% 0°0Z-) quojd ap (% T‘0Z-) T@49TU ap “(% G‘0Z-) 
dUIZ op UOTyoNpold ve] op ANe[eA BT op ayn 97.10} 

BL B e[qenqi1}4e ynopIns 4s9 % “OT Op assteq BT *L66T 
Ua SIB[[OP op Sprel] [IU G‘TT & JUSWIOATVe.IedUIOD ‘BEGET 
Ue SIe[[OP ep SpIBI][TU E°OT B St] qQe79 4s9,8 xnvy9UI 
ep UoT}ONpold ev] op ANsTeA eT */,G6[ Ue 9914SId91U9 
SIe][[Op 9p Sprelypiu ‘og ep Aneyea ve] e y10dde1 red 
% SI ep eynyo oun “ggET US BpeueyD np sfei9UTU 
uoljonpoid e] ep 9[e}0} INs[VA BI SIe][Op ep spel] 
-[tul ¢ ‘PP B Jessteq 4Iej Be ‘onbiyeise epuewap ev] op 
UOI}NUIUNIp sun Jed sgsned 4yNoLINs ‘xne1EeUTU Ss}INp 
-o1d sep xuid sap asse[qrej Be] ‘ouusIpeUed sIUI0U0D9 | 


“epeued Sejjounyeu Sedunossey : edINES 


% 1'SE 
sjeuysnpu! 
XNBJOUl 


% 9Sv 
(winiuiwunye,) 
@P UOISNIOXe,| 
% S'02 e) xneuey 
48} 8 UOqIeYD uou xnejayy 


% L'b 
genbynalp uou UuOHONpolg 


SJB]OP Op SpsByyyw Z‘Z4 


4 


866| US SUUdIPeUeD dIBJUIW UO}JONPOJ, 
L ainbig 


Ted 991}sisa1Ue s9si[eigues sDUBSSIOID BI op yidep 

uy ‘epeuey np gid Up % LE gueseidal eB (jainyeu 
Ze3 Np jo 9[01}9d Np SaeLIjsNpUI Sap UOISN]oxa] ) afer 
“9UIUI OLI}SNPUL] “BEGET US SIeT[Op op Sprer]]IU G‘9z ap 
INg[Va uN. “866 US % LE ep gyUeUTENe & BpeURD 
Np [991 (qId) 1q AMsL19yzut yInpord a] “yUeuIEeTeqoTE 
*OULIO} 4.1N0D B 91}L01D V AONUTZUOD FIELAVP 49 BEGET UA 
SOUBSSIOIO 04.10} UN NUUOD B sUUOIPeUBd sIMI0U0I9,T 


*e]-JUeuIOUL 

99 B 9YIVUI NP $9j}U9}3e S9] 48 SUOT}IPUOD So] JUSZETJO1 
SO][2 49 666T S1QuIaAOU Op Jngap ne xneuUO}eUIezUI 

32 SINOLI9}UI SeyoIeU Sep onbijz1]/0d ev] op UOISTAIG 

8B ep [euuosied a] red searedeid 939 yUO XNOLIe} UOU 
xnejeul xnedduLid sa] JUBUI80U0D seatpodsi0d ma 


e006 'uedIUmMojeuble : jauinoy 
OSb8-EF6 (E19) : snaidozgja 1 
vESE-266 (E19) : euoydgja | 
XNBUONPUJAJU! J8 SINAUG}UI S9YQEW 
sap anbijljod eB] ap UOISIAIG ‘WwueajuUl Jed 1Na}De4IG 
Mojeuby yajyv 


uononpo.NUy] 


6661 SIQuisleq 


| Poe-aryre oe seen: tax’ Ga TAS 
Bled i gyals 77 i A’ a if. ea CF 


7 
> rod. ye crs [Ota 72 
a eee iv » 


a , 


a 
DL rigeeerre UT 192 JUICE 


eon Kis 
iis saw 
OPM So) 


Riser 


* ‘ - pee 
eyo rae whos 1 ¢ tp’ acpi eve neh 


6G 


LG 


mt 


6661 & L66I Op ‘xneigurur ep sznpoid 
32 XNVIPUIU Sap SUOT}e}10dxe Sep AMe[eA ‘AT BY] Sodeya : epeuey 7 


666T 8 L66T ep ‘xneaguru op szinpoid 


72 XNBIPGUIU Sap suOTzey10dUII Sep INeTeA ‘AT B I Sodey9 : epeueg ‘T 


SUO}}e}LIOdXa Sa] Je SUO!JEPOdUWI Sa] ANS xneeqeL 


epuouUl a[ Suep jo epeueD ne senbrum0u0d9 searpedsiad 40 UOTZeENIIG 
dF / 

[SIN 

ummnisguseyy 

IAT) 

CENTOTAn 

uoljoNpolzUy 


aoRjolg 


SOIQICUI Sap aIGe] 


> 


oe, ran! . 
Njyeant o/ apatazems 13. 
ee ae Ree Cn Tae. Go? ge Oe BO RMD 


Poceaaaes up © Vee Gare Gy Ce ENE 
# tenants pete taadade tase Sea Sap Ge og 


BOLn ¥ FUMIE OF TH: 
. J 


~~... aa ar = 


7, 
it. 
Pay eT. 
« 
.’ 
® 
eo 
é 
| 
i. 
Pex 
=| 
ie j is 
roe) 
9 
Py! v 
i 5 ‘ 
| 
laegmpernna’ (95 | 
Tyre! 7 = 7) 
7 ."'S 
Jit we i 
) I 
7 
- 
‘ 
— an 2 
~ + 
7. 


ppeur’) 


i+l 


aa 


3au4dqwMdao 


mak 
C¢) 
C6) 
(¢) 
N 


Ai ladeetaaN'@ 


JUCUIO) Use) 


SOAIDedsi9d 


J0JN8S Sjele/\ xnejew sap je 
pue sjeJaully XNBJBUILU SEP 1NB}D8S 


epeue epeuey ~*~ 
SeouNOSEY JeunyeN sejjainyeu Seounossey 


ree 


Sours 


SAMS 
Sas 


+ x 
: BS | 
Brus é ‘ I 
f 4 5 a t ‘. 
i er y & a 
be eh ay iy ‘ i = " 
tanley « ae Rede een 
; oe PRE NS Ar Ronin pitas Bree ots | 
: ee Sydnee Kearaanas oy 
oy yee Bz. Ae Tera PCR SOE : ; : 
= tye oe Rie Kaas < +] 
y. *f Fre Oaleta sa ties a é seen i , 
‘ io tote scat Sieeeaity 
5 : x Bee a Syne suena wares 
& a Siac SS ARES ie s 
Aner ee 4 Deter Se SR aoe a tes Mik Tong oa cn : 
2 e $e Bes oe BES SOL 
‘% fi Boe Peete 
estes et 
a 
Z 
5 
& 


Seton 
Boek 


PO eoae 
Sess 


Santee eer 
Reaches ea. Patan gee 


ee 


5 eee : 
RE RATE ELS MOORE RUNS SR OOD 
ERLE Se De MUON, Se ENN 

zs ehacon accutane eran Cu 


Mee epee 


ate aN 


ss 


SS area as 
Se 


Se eS 
ASAE iP oEnet DRE Gore ee NINES ZR ane 


RSIS 
Pe 


mies 


Sees 
ea cates ty mean oN De a 


= 
Ss 


ROS 


ae 


K ROE 
Sap rons 


2000 - See CRI microfiche 
CA7 
-P65 
mfe 
#102-03181 


Ae iy 


a 


i 4 I -U an ie ‘ 
riey ae Ps ne ©) Ta 
ah 


€ 


a Py: 


con meme 


mY 


aawa 04a 


ot 


—— CS 


is & z Natural Resources Ressources naturelles 


Canada Canada 
Minerals and Secteur des minéraux 
Metals Sector et des métaux 


nonferrous 
aalelkelNouTLOOK 


° 
° 
N 


DECEMBER 


Canada 


© Minister of Public Works and Government Services Canada — 2002 


Catalogue no. M39-74/2001 
ISBN 0-662-66225-3 


Additional copies of this publication are available in 
limited quantities at no charge from: 


Minerals and Metals Sector 
Natural Resources Canada 
Ottawa, Ontario K1A 0E4 


Telephone: (613) 947-6580 


Facsimile: (613) 952-7501 
E-mail: pchevali@nrcan.gc.ca 


It is also available on the Internet at: 
http://www.nrcan.ge.ca/mms/nfo-e.htm 


This publication is printed 
pp ae veled paper. PRINTED IN CANADA 


Preface 


A Live Minerals and Metals Sector is the focus of federal expertise for mineral 
and metal commodity information. Within the Sector, the Mineral and Metal 
Policy Branch acts as the federal government’s main source of in-depth knowl- 
edge, intelligence and expertise on mineral and metal commodity markets. One 
of its tasks is to forecast metal and mineral demand, supply and price. 


Within the Branch, the International and Domestic Market Policy Division is 
responsible for the major base metals, the precious metals, certain associated 
minor by-products, and recycled materials such as scrap. 


The commodity specialists of the Division maintain close contact with industry 
on a wide range of topics and issues. This year-end publication represents a 
more formal means of disseminating metal market developments through the 
first three quarters of the year and forecasts to the year 2005. Also included are 
articles from invited authors covering policy-related issues of significance to non- 
ferrous metals. We would appreciate your feedback and encourage you to contact 
the specialists directly with your comments by telephone, facsimile or electronic 
mail (numbers and e-mail addresses are provided at the beginning of each chap- 
ter). You can also provide feedback to the coordinator of this publication, Patrick 
Chevalier, by telephone at (613) 992-4401, by fax at (613) 943-8450, or by e-mail 
at pchevali@nrcan.gc.ca. 


NoTE TO READER 


This Outlook has been prepared based on information available to 
Natural Resources Canada (NRCan) at the time of writing. The 
authors and NRCan make no warranty of any kind with respect to the 
content and accept no liability, either incidental, consequential, finan- 
cial or otherwise, arising from the use of this document. 
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Introduction 


Alek Ignatow 

Executive Director, International and Domestic Market 
Policy Division 

Telephone: (613) 992-2018 

Facsimile: (613) 943-8450 

E-mail: aignatow @nrcan.gc.ca 


ae outlook for the major nonferrous metals was 
prepared by staff of the International and Domestic 
Market Policy Division in early November 2001 and 
reflects the market conditions and expectations at 
that time. 


Canada’s economy again registered strong growth in 
2000 but is now expected to slow over the near-term 
forecast period. Overall real Gross Domestic Product 
(GDP) increased by 4.4% in 2000. The total value of 
all domestically mined mineral commodities pro- 
duced in Canada, including metals, nonmetals, struc- 
tural materials and mineral fuels, increased by 55.9% 
from $54.0 billion in 1999 to reach an estimated 
$84.2 billion! in 2000, its highest value ever. Most of 
this increase was due to the upsurge in the value of 
production of the mineral fuels group. The value of 
metal production increased 13.1% from $9.8 billion in 
1999 to $11.1 billion in 2000. The increase was 
mainly attributed to the sharp rise in the values of 
production for nickel and the platinum group metals 
and a modest rise in the value of copper. The value 
of zinc production remained steady at $1.6 billion and 
the value of lead production dropped from $115.9 mil- 
lion in 1999 to $95.8 million in 2000, reflecting the 
drop in lead mine output. 


Exports of crude minerals, coal, smelted and refined 
outputs, and mineral products contributed $49.1 bil- 
lion (an increase of 10.0% over 1999) to the value of 
Canada’s total domestic exports of $384.1 billion. 
Metallic mineral and mineral product exports 
accounted for 77.3% ($37.9 billion) of the total non- 
fuel (including coal) value; nonmetal exports 
accounted for 16.5% ($8.1 billion), structural materi- 


1 This value represents the value of production from Cana- 
dian mines and therefore does not include production from 
imported ores and concentrates or recycled metals. 


als for 2.5% ($1.2 billion), and coal for 3.7% ($1.8 bil- 
lion). The United States remains Canada’s principal 
trading partner with exports to that destination val- 
ued at $38.3 billion, followed by Japan ($1.9 billion) 
and the United Kingdom ($1.2 billion). 


During the first half of the year, an overhang of 
inventories and excess capacity (especially in the 
auto and information technology sectors), the related 
contraction in industrial production, and the overall 
slowing of the global economy resulted in negative 
effects on most Canadian export-oriented industries 
and commodity prices (excluding energy). In the sec- 
ond quarter of 2001, GDP increased 2.1% compared 
to the second quarter of 2000, following a 2.5% 
annual increase in the first quarter of the year. 
Declining foreign demand, most notably in the 
United States, slowed the pace of growth as real 
exports dropped 3.1%. Overall, Canada’s economic 
growth is expected to decline as the economy in the 
United States and elsewhere continues to slow. Asa 
result of the expected lower U.S. GDP growth follow- 
ing the tragic events of September 11, the Canadian 
economy is projected to register little growth in the 
second half of the year for a total of about 1.5% in 
2001 and about 1.6% in 2002. 


The mining industry remains a vital contributor to 
Canada’s economy. Employment in the non-fuel sec- 
tor recorded a 3.7% increase in 2000, growing to an 
estimated 401 400 and accounting for roughly 3.3% of 
total Canadian full-time employment. Direct employ- 
ment in metal mining, nonmetal mining, quarrying 
and coal mining was estimated at 54 000, up from the 
1999 level of about 53 300. Mine openings and 
re-openings, including several gold mines and an 
asbestos tailings operation to recover magnesium, 
offset closures, particularly in the coal mining sector. 
Employment in the smelting and refining and pri- 
mary steel industries, estimated at about 60 200 in 
1999, increased by about a thousand in 2000 to 

61 200. As was the case last year, the major gains in 
employment occurred in the mineral manufacturing 
industries as employment rose from 273 700 in 1999 
to 286 300 in 2000, an increase of 4.6%. 


In 2000, nonferrous metals generated a net trade sur- 
plus equivalent to about 23% of that of mineral fuels 
(excluding coal). Canada’s overall merchandise 
export surplus was due in large part to the net 
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Figure 1 
Value of Mineral Production From Canadian 
Mines, 2000 


$19.8 Billion 


Major base 
metals and 


__, precious metals 
Nonmetals 4 42% 
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38% 


‘ Other metals 
13% 


Source: Natural Resources Canada. 


surplus generated by the Canadian mining and met- 
als industry. Non-coal fuel minerals generated a net 
surplus of $31.6 billion. The major nonferrous and 
precious metals (including scrap), with exports of 
$18.4 billion and imports of $11.2 billion, generated a 
net Canadian trade surplus of $7.2 billion. Other 
mineral products generated a combined net trade 
deficit of $9.5 billion. 


Reviews and forecasts for aluminum, copper, gold, 
lead, magnesium, nickel and zinc are included in the 
following pages. Trade tables covering 1999, 2000 
and the first nine months of 2001 follow these com- 
modity reviews. Note that throughout this document 
the term “consumption” has been replaced by “use” to 
reflect the fact that metals are not “consumed” but, 
rather, can be repeatedly recycled back to their origi- 
nal quality, unlike other materials such as fuel oil, 
natural gas, food or wood. 


We would appreciate your feedback and encourage 
you to contact the specialists directly with your com- 
ments by telephone, facsimile or e-mail. 


Figure 2 
Net Export Earnings, 2000 
Mineral Commodities Net = $30 Billion 
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Figure 3 
Value of Exports, All Stages, 2000 
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2000 primary metal production: $5.5 billionP 
World rank: Fourth 


2000 exports (unwrought): $4.5 billion 
Installed capacity: 2.7 Mt/y 
Canada 2000 2001e 2002f 


(000 tonnes) 


Production 2 400 2 600 2 600 
Use of primary 
aluminum 798 800 825 


e Estimated; f Forecast; P Preliminary. 


Pg sa8 carol in both its pure and alloyed form, is 
used to make a wide variety of products for the con- 
sumer and capital goods markets. Aluminum’s 
largest markets are transportation (30%), packaging 
(18%), building and construction (19%), electrical 
(9%), consumer goods (7%), and machinery and 
equipment (6%). North America uses the largest 
amount of all regions in the world, accounting for 
31% of total world demand. Asia accounts for 28% 
and Europe accounts for another 25%. 


AVERAGE (THREE-MONTH) ALUMINUM 
PRICES, LONDON METAL EXCHANGE 


1998 1999 2000 2001e 
(US$/t) 


1 379 1 389 1 555 1 430 


e Estimated. 


CANADIAN OVERVIEW 


e Alcan Inc. completed construction of its new 
400 000-t/y smelter at Alma, Quebec; it reached 
full production before the end of September 2001. 


e Alcan’s 275 000-t/y Kitimat smelter continued to 
suffer from low water levels in the Nechako Reser- 
voir. The company further reduced production in 
June. During the slowdown of up to 50% of the 
plant’s capacity, Alcan will conduct studies on an 
expansion and pilot work on converting the 
smelter to pre-bake technology. (Alcan has a web 
site at www.alcan.com.) 


e Alcoa Inc. signed a letter of intent with Newfound- 
land and Labrador Hydro and the Province of 
Newfoundland and Labrador on a joint review for 
a possible hydro-electric power expansion and a 
possible aluminum smelter located in that 
province. The review was expected to be com- 
pleted in late 2001. (Alcoa has a web site at 
www.alcoa.com.) 


e KPI Technology and Development LLC, an inde- 
pendent consulting firm, continued work on a fea- 
sibility study for a new 360 000-t/y smelter that 
would be located near Port Alberni, British 
Columbia. 


e The Aluminium Association of Canada links the 
Canadian aluminum industry, aluminum users, 
the public and government. Further information 
and links to web sites of Canadian primary alu- 
minum producers can be found on the Associa- 
tion’s site at http://aia.aluminium.qc.ca. 


WORLD OVERVIEW 


e Power costs have declined from their highs in the 
western United States and about 1.3 Mt/y of the 
total U.S. annual primary aluminum capacity of 
approximately 3.7 Mt/y has been affected. 
Although spot power prices have now fallen, the 
timing of restarts is still uncertain. 
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e A lack of rainfall in Brazil has forced rationing of 
power to all users, including the aluminum indus- 
try. As a result, approximately 350 000 t/y of the 
country’s 1.3-Mt/y capacity has been shut down, 
distributed among all producers. Further cuts are 
possible unless rainfall increases. 


¢ The world economic slowdown now evident has 
resulted in a decline in the use of metals and 
metal-containing products with a resultant reduc- 
tion in metal prices, despite the above-noted cut- 
backs in production. 


e Expansions, generally at lower levels, continue in 
Chinese aluminum and alumina production. Alu- 
minum Corp. of China (Chinalco) was expected to 
issue shares in a public offering, in part to fund 
further expansion of its interests. As a result, the 
rate of expansion in capacity may accelerate in the 
future. 


e Expansions, smelter proposals and studies have 
been announced in several countries, although the 
current economic downturn may delay some con- 
struction. These include: 


Country/Project Comments 


Australia - Aldoga consortium Proposed 500 000-t/y smelter near 
Gladstone received major project 
status 


Bahrain - Aluminium Bahrain Approved a 250 000-t/y expansion 


China — Aluminum Corp. of China Proposal to almost triple the capacity 


(Chinalco) of the Pingguo aluminum smelter to 
355 000 t/y by 2006 
Dubai - Dubal Dubal expansion discussions were 


under way 
Iran - Iran Aluminium Company Appears to be making progress on the 
110 000-t/y Arak smelter proposal 


India - Hindalco 100 000-t/y expansion 


Indonesia - Perak smelter Possible new 500 000-t/y smelter in 
Perak State 


Billiton and partners will double the 
capacity of the Mozal smelter to 
500 000 t/y 


Mozambique - Mozal smelter 


Russia, Leningrad Proposed new 360 000-t/y Sosnovy 


Bor smelter 


e New bauxite mine and alumina plant 
proposals/ongoing expansions/re-openings include: 


Country/Project Comments 


Comalco’s first stage of the proposed 
alumina refinery at Gladstone in 
central Queensland was approved for 
construction; will have a capacity of 
1.4 Mt/y and requires an expansion of 
the Weipa bauxite mine 


Australia - Rio Tinto’s Comalco 


Brazil - Alunorte Expansion by 350 000 t/y 

Proposal to double the capacity of the 
Pingguo refinery to 800 000 t/y by 
2003 


China - Chinalco 


Doubled refining capacity at Damanjoi 
to 1.6 Mt/y 


India - Nalco 


India - Hindalco Expanding capacity by 200 000 t/y 
Kuwait 900 000-t/y proposal 


Alumina plant is to have a total 
capacity of 1.5 Mt/y by 2005 


Kazakhstan - Paviodar project 


Well on its way to expand capacity to 
1.5 Mt/y by 2005 


Ukraine - Russian Aluminium's 
Nikolayev 


Kaiser completed rebuild of Gramercy 
alumina plant (1.08 Mt/y), although 
this was countered by the closure of 
Alcoa’s 600 000-t/y St. Croix refinery 


United States 


Venezuela - Bauxilium Expanding by 350 000 t/y 


DEMAND OUTLOOK 


The world’s apparent use of primary aluminum is 
estimated to be below 24 Mt in 2001, approximately 
5% lower than the 25.2 Mt recorded in 2000. In 
2002, world demand for aluminum, dependent on the 
world economy, is expected to be below its long-term 
trend of 3% annual growth. In the longer term, 
annual growth of 1-3% is forecast for the middle part 
of this decade. The transportation and packaging 
markets are expected to lead the increase in demand 
for aluminum. 


Canada’s apparent use of primary aluminum 
increased in 2000 to 798 000 t from a revised 

777 200 t in 1999 and is expected to increase to 

800 000 t in 2001. In the longer term, use is expected 
to increase at a rate of 2-5% annually. 
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Figure 1 
World Primary Aluminum Use, 1985-2005 
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Sources: Natural Resources Canada; International Consultative 
Group on Nonferrous Metals Statistics. 


CANADIAN AND WORLD PRODUCTION 
OUTLOOK 


Canadian installed capacity for the production of pri- 
mary aluminum is now 2.7 Mt/y with the completion 
of Alcan’s new smelter at Alma. Canadian produc- 
tion rates will likely remain near this level for the 
immediate future depending on cutbacks at Kitimat. 
Studies are under way on several brownfield expan- 
sions and greenfield smelters and, should positive 
decisions result, this capacity could increase. 


Canada is expected to produce approximately 2.6 Mt 
of primary aluminum in 2001 and a similar amount 
in 2002. Production in 2000 was 2.37 Mt valued at 
an estimated $5.5 billion, ranking Canada fourth 
after the United States, Russia and China. Canadian 
monthly production statistics can be obtained from 
Natural Resources Canada’s web site at 
http://www.nrcan.gc.ca/mms/efab/data/default. html. 


Smelter expansion projects in Quebec (at Alouette, 
A.B.I. and Lauralco) are dependent on the negotia- 
tion of new long-term power supply contracts with 
Hydro-Québec. Decisions on possible new capacity in 
British Columbia and elsewhere in eastern Canada 
are pending. 


World production of primary aluminum increased to 
an estimated 25.2 Mt in 2000, up from 23.7 Mt in 
1999, but is expected to remain flat or to decline 
slightly in 2001. 


The International Aluminium Institute (IAI) indi- 
cates that world daily average primary aluminum 
production in September was 55 500 t, down 2200 t/d 
from September 2000, reflecting the reduced produc- 
tion rates in North and South America. Additional 
information can be obtained from the IAI’s web site 
at http://www.world-aluminium.org. 


IAI inventories of unwrought aluminum have 
remained around 1.8 Mt, while IAI total inventories 
have remained at approximately 3.1 Mt throughout 
the year. Primary aluminum inventories at the Lon- 
don Metal Exchange (LME) increased steadily 
throughout the year from 0.4 Mt in January to 
almost 0.7 Mt in October. 


Figure 2 
Canadian Primary Aluminum Production, 
1985-2005 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


Cash prices for primary grade aluminum have 
remained weak since the early part of the year. LME 
cash prices started the year at approximately 
US$1560/t (71¢/lb) and declined to around US$1270/t 
(58¢/lb) at the end of September. 


At the time of writing, prices appeared to be heading 
once again to lows established in 1999, and increased 
prices will depend on an increase in the economies of 
the world. Should this occur in 2002, aluminum 
prices could spike sharply unless closed facilities are 
re-opened and those smelters running at lower than 
capacity levels in North and South America return to 
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capacity. If the economy remains at current levels, 
prices can be expected to remain in the mid-to-lower 
part of their longer-term price range of between 
US$1200 and $1800/t (55¢ and 82¢/lb). Daily metal 
prices can be obtained from various news services, 
journals and newspapers, as well as from the LME 
web site at http://www.lme.co.uk and from 
http://metalprices.com. 


Figure 3 : 
Aluminum Settlement Price, 1985-2005 
Annual LME Settlement 
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Sources: Natural Resources Canada; http://metalprices.com (Internet 
site). 
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Note: Information in this article was current as of 
November 1, 2001. 


NoTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 


December 2001 


Copper 


Maureen Coulas 

International and Domestic Market Policy Division 
Telephone: (613) 992-4093 

E-mail: mcoulas @nrcan.gc.ca 


2000 production: $1.69 billion 
World rank 

(mine production): Fifth 
Exports (concentrate 


and unwrought): $1.65 billion 


Canada 2000 2001e 2002f 


(000 tonnes) 


Copper mine production 634 625 622 
Refined copper production 551 Dia 615 
Refined copper use 274 280 290 


e Estimated; f Forecast. 


Ca properties, particularly its high electrical 
and thermal conductivity, good tensile strength, ele- 
vated melting point, non-magnetic properties and 
resistance to corrosion, make it and its alloys very 
attractive for electrical transmission, water tubing, 
castings and heat exchangers. Copper is the most 
efficient conductor of electrical power, signals and 
heat of all the industrial metals. In Canada, more 
than half of the refined copper used annually is for 
electrical applications, mostly in wire. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1997 1998 1999 2000 2001e 
(US$/t) 
2 276 1 654 1 572 1 813 1 559 


e Estimated. 


CANADIAN OVERVIEW 


¢ In April, Teck Corporation and Cominco Ltd. 
announced that the two companies would merge. 
Teck Cominco Limited was formed in July and 
ranks as the fourth largest North American-based 
base-metal mining and refining company. The 
merged companies’ copper assets include a 64% 
interest in the Highland Valley copper mine in 
British Columbia, a 25% interest in the Louvi- 
court mine in Quebec, and a 22.5% interest in the 
Antamina zinc-copper mine in Peru. 


¢ In July 2001, Imperial Metals Corporation 
announced plans to suspend production at its 
copper-gold operations in British Columbia effec- 
tive September 30, 2001, due to low metal prices. 


¢ In October 2001, Hudson Bay Mining and Smelt- 
ing Co., Limited (HBMS) announced that it will 
permanently close the Ruttan zinc-copper mine in 
northern Manitoba no later than May 2002. Low 
metal prices, a slowing world economy and a poor 
economic outlook were the reasons cited for the 
closure. The Ruttan mine produces approximately 
13 500 t/y of copper in concentrate. 


e Also in October 2001, Boliden AB announced a 
three-month suspension of production at its Myra 
Falls zinc-copper mine in British Columbia begin- 
ning on December 3 in response to low metal 
prices. The mine produces 15 000 t/y of copper in 
concentrate. 


WORLD OVERVIEW 


¢ In March, London-based Billiton Ple and Aus- 
tralia’s BHP Limited announced their intention to 
merge their operations to form a new company to 
be known as BHP Billiton. The merged company’s 
assets are valued at approximately US$11 billion 
and it ranks as the world’s fourth largest producer 
of copper. BHP Billiton’s operations in Canada 
include a 33.6% partnership interest in the High- 
land Valley Copper (HVC) copper mine in British 
Columbia and the 100%-owned Selbaie mine 
located in northwestern Quebec. 
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Noranda Inc., Teck Cominco Limited, BHP Billiton 
Ple and Mitsubishi Corporation announced that the 
Antamina copper-zinc project in northern Peru had 
achieved commercial production in October, more 
than four months ahead of the original schedule of 
February 2002. At an average annual production 
of 675 million pounds of copper, Antamina is one of 
the largest copper mines in the world. 


In October, in response to falling copper prices, 
Arizona-based Phelps Dodge Corporation 
announced a series of production cutbacks and 
temporary closures at its U.S.-based operations 
that would result in a 220 000-t/y reduction in 
copper metal output by mid-January 2002. The 
reductions comprise a temporary closure of the 
Chino and Miami mines, a cutback of 50% at the 
Sierrita and Bagdad mines, and closure of the 
Chino smelter and Miami refinery. 


In November, BHP Billiton announced that it 
would reduce planned production at the Escondida 
mine in Chile by 10%, or approximately 80 000 t/y 
of copper in concentrate, effective the end of 
November. The company also announced that it 
would suspend sulphide production at the Tintaya 
mine, also in Chile, effective January 8, 2002; this 
represents 90 000 t of the mine’s annual output. 
The company cited the serious fall in copper 
demand as the rationale for the production cuts. 


DEMAND OUTLOOK 


According to the International Copper Study Group 
(ICSG), global demand for refined copper is expected 


Figure 1 
World Refined Copper Use, 1985-2005 


(million tonnes) 


Forecast 


Actual 


Source: Natural Resources Canada. 


to decline by about 3.3% from 15.3 Mt in 2000 to 

14.8 Mt in 2001. The decline is due to a a sharp drop 
in economic activity that began in the second quarter 
in most of the major copper-using regions (e.g., the 
United States, Europe and Asia). Demand in Mexico 
and the United States in 2001 is forecast to decline 
by 12.9% and 10.2%, respectively. Other regions 
forecast to record declines in demand in 2001 include 
Japan at -14.1%, Taiwan at -10.5%, and the Euro- 
pean Union at -5.1%. Offsetting these forecast 
declines is expected growth in demand from China 
(+11.8%) and India (+7.2%). 


Based on figures supplied to the ICSG by member 
governments in November 2001, world copper usage 
is forecast to rise by about 3.3% in 2002 to 15.3 Mt. 


CANADIAN PRODUCTION OUTLOOK 


Canadian copper mine production (recoverable 
copper in concentrate) is expected to total approxi- 
mately 625 000 t in 2001, slightly below 2000’s out- 
put of 634 000 t. Lower output from the Myra Falls 
mine, the Mount Polley mine and Falconbridge’s Sud- 
bury operations, which were affected by a strike, 
were partially offset by increases at other operations, 
notably at Northgate Exploration Limited’s Kemess 
mine. Estimated mine production in 2002 is cur- 
rently forecast at 622 000 t, slightly below the 2001 
forecast level. The forecast production for 2002 
includes a reduction in output from HBMS, reflecting 
the announced closure of the Ruttan mine by 

May 2002. 


Figure 2 
Canadian Mine Production of Copper, 1985-2005 
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Source: Natural Resources Canada. 
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Refined copper production is forecast to grow by 

4.4% to 575 000 t in 2001 and by a further 7.0% to 
615 000 t in 2002. The forecast rise is based on antic- 
ipated full production from the recently expanded 
CCR and Kidd Creek refineries compared to esti- 
mated below-capacity output at both plants in 2001. 


PRICE OUTLOOK 


The dramatic decline in demand that began in the 
second quarter of 2001, combined with an estimated 
3.9% increase in world refined copper production dur- 
ing the year, has pushed the supply/demand balance 
for copper metal from a deficit in 2000 of 457 000 t to 
a forecast surplus of 541 000 t in 2001. Exchange 
stocks, which stood at 524 000 t at the start of the 
year, have risen dramatically since the third quarter 
and are now expected to finish the year at just over 

1 Mt. These supply/demand fundamentals have dri- 
ven down prices from a first-quarter average on the 
London Metal Exchange (LME) of US81¢/lb, or 
$1794/t, down to the US64¢/lb ($1485/t) level by the 
end of September. For the full year of 2001, the LME 
Cash settlement price for Grade A copper is forecast 
to average in the 70¢- 71¢/lb range, or US$1600- 
$1654/t, down 14% from the 2000 average of 
US81.4¢/lb, or US$1813/t. 


Looking ahead to 2002, based on the cutbacks in 
mine production totaling approximately 485 000 t/y 
announced as of mid-November, growth in world 
refined copper use is expected to increase by 3.1% 
while world production of refined copper is expected 
to decline by about 1.1%. Asa result, a small deficit 
of about 100 000 t is forecast. Despite this antici- 
pated return to a balanced market in 2002, high 
stocks of copper metal will likely impede a major 
price recovery; thus, in 2002, prices are expected to 
average around US70¢/lb (US$1540/t). Beyond 2002, 
the price outlook becomes much more bullish as 
growth in demand is anticipated to outstrip supply. 
This could push prices up to the US80¢/lb level 
(US$1764/t) in the period 2003/04. 


Note: Information in this article was current as of 
November 22, 2001. 


Figure 3 
Copper Prices, 1985-2005 
Annual LME Settlement 
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Source: Natural Resources Canada. 


NOTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Gold 


Michel Miron 

International and Domestic Market Policy Division 
Telephone: (613) 995-0530 

E-mail: mmiron@nrcan.gc.ca 


2000 mine production: $2.05 billion 

World rank: Fourth 

Exports: $2.6 billion (includes exports 
from recycled products 
and public and private 
reserves) 


Canada 2000 2001e 2002f 
(000 tonnes) 


Production 154 162 156 


e Estimated; f Forecast. 


Goi is valued for its rarity, lustrous colour, mal- 
leability, ductility, high resistance to corrosion and 
conductivity. It has been treasured for its decorative 
and monetary value for at least 8000 years. Gold has 
a high density, its weight being equal to 19.3 times 
an equivalent volume of water. The main industrial 
uses for gold are in jewellery (85%) and electronics 
(7%). Gold bullion coins, such as the Maple Leaf 
coin, are also important products. 


ANNUAL AVERAGE SETTLEMENT PRICES, 

LONDON BULLION MARKET ASSOCIATION 

1998 1999 2000 2001e 
(US$/troy oz) 


294 279 279 271 


TEENIE 


e Estimated. 


CANADIAN OVERVIEW 


¢ In 2001, Goldcorp Inc. expects to produce nearly 
15.6 t of gold (500 000 troy oz) at the Red Lake 
mine at a direct production cost of approximately 
US$65/troy oz, which will place this mine among 
the leading Canadian gold producers for volume of 
gold produced and among the producers with the 
lowest production costs in the world. 


e In August, Agnico-Eagle inaugurated a new shaft 
on its LaRonde property. With a depth of 2250 m 
(7380 ft), it will provide access to reserves of 
nearly 100 t of gold (3.3 million oz) and additional 
resources of 140 t (4.5 million oz). Agnico-EKagle 
also expanded its mill facilities from 2000 to 
5000 t/d, and the company expects to increase mill 
facilities to 7000 t/d by the end of 2003. With this 
expansion, annual gold production will go from 
230 000 troy oz in 2001 to nearly 400 000 oz in 
2004. The ore at LaRonde also contains commer- 
cial ore-grade zinc, copper and silver, which will 
place this mine among those with the lowest pro- 
duction costs in Canada when the credits obtained 
for these metals are taken into account. 


¢ Cambior completed the restructuring begun the 
previous year to cover operational debts stemming 
from its hedging program. In 2002, the company 
expects to begin work that will lead to the start-up 
of production at the Gross Rosebel deposit in 
Suriname. 


e River Gold Mines closed the Edwards mine as its 
reserves have been depleted. The company plans 
to put the Mishi mine into production on a sea- 
sonal basis. Mishi is a small, open-pit deposit 
located near the mill where approximately 310 kg 
of gold (10 000 troy oz) will be produced each year. 


e In February 2001, McWatters was granted protec- 
tion under the Companies’ Creditors Arrangement 
Act to allow a financial restructuring process. 
Activities at the Sigma-Lamaque complex have 
been suspended until the company finds addi- 
tional funds and negotiates an arrangement with 
its creditors. However, operations at the Kiena 
complex have been maintained. 
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e During the course of the year, the closing or sus- 
pension of operations at six other small mines was 
announced due to the depletion of reserves or a 
lack of financial viability: Nugget Pond in New- 
foundland and Labrador, the Beaufor and Fran- 
coeur mines in Quebec, the Bissett mine in Mani- 
toba, the Golden Bear mine in British Columbia, 
and the Brewery Creek mine in the Yukon. The 
closure of the Mount Polley polymetallic mine in 
British Columbia will also have a significant 
impact on the level of Canadian gold production in 
2002. 


WORLD OVERVIEW 


e Major gold companies continued their consolida- 
tion strategy more successfully with a view to 
increasing market capitalization, attracting new 
investors, and exercising a certain control over 
supply. During 2001, Barrick Gold and Homes- 
take announced plans to merge, and AngloGold 
and Newmont launched bids to acquire Nor- 
mandy, an Australian company. By acquiring 
Homestake, Barrick becomes the largest silver 
producer in Canada and the fifth largest in the 
world. 


e Australian companies Delta Gold and Goldfields 
Limited announced their merger, which will cre- 
ate a company whose production is slightly over 
30 t/y of gold (1 million oz). WMC Inc., another 
Australian company, sold its gold mining opera- 
tions to the South African company Pangea Gold- 
fields, which will boost Pangea’s annual produc- 
tion to nearly 145 t of gold (4.6 million oz). 


e Globally, gold mine production will set a new 
record in 2001 in terms of amount produced. Pro- 
duction is expected to exceed 2600 t and will com- 
bine with gold sales and loans by central banks, 
recycled gold, and sales by investors for a global 
supply of 3800 t, a drop of nearly 150 t compared 
to the previous year. 


e Demand for gold fell by nearly 4% in 2001 despite 
generally depressed relative prices for the metal. 
A number of people see the fall in demand as 
being the result of the global economic slowdown. 
The weak demand for jewellery in the United 
States and Europe and the decline of activities in 
the electronics sector in Asia contributed greatly 
to the drop. Although the events of September 11 
led to an increase in activity in the collector coin 
and gold bar sector, the resulting rise in the price 
of gold was short-lived, confirming that the role of 
gold as an inflation hedge has declined in impor- 
tance. 


e At their annual meeting in Denver, Colorado, the 
major gold producers announced that, in spring 


2002, they will launch a huge advertising and 
awareness campaign with a view to increasing 
sales of gold jewellery and other items. Together, 
gold producers expect to collect an annual sum of 
US$150 million to $200 million to be used for this 
campaign and, to a lesser extent, to lobby certain 
governments to liberalize the gold trade in their 
countries. 


e In 2001, China began the liberalization of its gold 
trade by setting the price of gold each week rather 
than every six months, establishing a gold 
exchange, and setting up a Chinese gold associa- 
tion that will link producers, manufacturers and 
other stakeholders. Chinese mine production of 
gold is expected to total nearly 150 t in 2001, with 
115 t coming from gold mines and 35 t from poly- 
metallic deposits. Demand for gold in China is 
expected to amount to nearly 200 t and to be met 
by domestic mine production, recycling, and gold 
obtained from refining imported copper 
concentrates. 


e Barrick began production at its Bulyanhulu 
deposit in Tanzania. The company expects to pro- 
duce nearly 12 t/y (400 000 oz) of gold fora 
20-year period. With the start-up of production at 
this deposit, Tanzania will become the fourth 
largest gold producer in Africa, after Mali, Ghana 
and South Africa. Production from Bulyanhulu 
will be added to production from the new Golden 
Pride and Geita mines, which were put into pro- 
duction in 1999 and 2000, respectively. A fourth 
mine, belonging to the Australian company Afrika 
Mashariki, will probably open in 2002. 


MARKET OUTLOOK 


World mine production of gold, which has been rising 
for nearly 20 years, is expected to begin to decline in 
2002 and to enter a downward cycle that could last 
three or four years. The weakness in the price of gold 
in recent years has led to a drop in exploration 
expenditures, which in turn has lowered the number 
of economic deposits discovered. The decline in gold 
production as a result of mine closures cannot be 
completely offset by mine capacity expansion or by 
the start-up of production at new deposits. Until 
2004, when the Washington Agreement expires, gold 
sales and loans by central banks — another important 
element in the gold supply — are expected to remain 
at more or less the same level as in the past two 
years. 


World demand grew more than 35% over the last 
decade, mainly because weakness in the price of gold 
led to an increase in demand by jewellers that spe- 
cialize in gold jewellery. World gold demand for jew- 
ellery and electronics is expected to resume its 
upward trend as soon as economic conditions are 
favourable again. 
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CANADIAN PRODUCTION OUTLOOK 


To the end of 1999, Canada had produced over 9000 t 
of gold since official production was first recorded in 
1858 (ref. Canadian Minerals Yearbook: 1999 Review 
and Outlook). Canadian gold production is expected 
to increase by nearly 5% in 2001, reaching 162 t, 
which is 8 t more than in 2000. This production 
increase is partly due to the discovery and mining of 
high-grade ore at the Red Lake mine in Ontario. The 
closures and suspensions of operations announced in 
2001 are expected to contribute to a net drop of 6-7 t 
in gold production in 2002. For the following years, 
mine production is forecast to reach between 150 and 
155 t/y. Any growth in Canadian gold production 
over the coming years is expected to come essentially 
from mine capacity expansions or from the resump- 
tion of production at existing mines. 


Figure 1 
Mine Production of Gold in Canada, 1985-2004 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


The average price of gold maintained its downward 
trend in 2001 to settle around US$270/troy oz, drop- 
ping from US$279/troy oz in 2000 and US$278/troy 
oz in 1999. The stabilization of gold sales from the 
official sector and the decline in gold producers’ hedg- 
ing programs did not lead to the price recovery antici- 
pated by many. The drop in demand caused by the 
economic slowdown and the lack of investor interest 
in gold kept downward pressure on the price. 


However, the anticipated decrease in the global gold 
supply in 2002, combined with stable or slightly 
increased demand, is expected to place upward pres- 


sure on the price of gold. Over the next few years, 
the price of gold is forecast to vary between US$280 
and $350/troy oz and could even exceed US$350/troy 
oz. The higher price level could be reached if global 
demand comes under new pressure stemming from 
the liberalization of the gold trade in China and from 
possible successes brought on by the advertising cam- 
paign that gold producers will begin in 2002 and the 
success of the bid launched by Newmont for Nor- 
mandy, which will cause the liquidation of Nor- 
mandy’s hedging program. 


Figure 2 
London Bullion Market Association Gold Prices, 
1985-2005 
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Source: Natural Resources Canada. 


EE 


Note: Information in this article was current as of 
November 30, 2001. 


NoTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Lead 


Patrick Chevalier 

International and Domestic Market Policy Division 
Telephone: (613) 992-4401 

E-mail: pchevali@nrcan.gc.ca 


2000 mineral production: $95.8 million 


World rank: Seventh 
2000 exports: $286 million 
Canada 2000 2001e 2002f 
(000 tonnes) 
Mine production 149 135 85 
Refined production 284 ZAS 275 
Usage (refined) 68 60 60 


e Estimated; f Forecast. 


io. batteries for automotive, industrial and 
consumer purposes account for 75% of the world’s 
demand for lead. Lead’s corrosion-resistant nature 
also makes it suitable for applications in sheeting for 
roofing purposes, while its radiation attenuation 
properties prevent the emission of harmful radiation 
from television, video and computer monitors. Cer- 
tain dispersive or readily bio-available uses, such as 
lead in gasoline, in piping for drinking water systems 
and in household paints, have been or are being 
phased out in Canada and in certain other countries 
due to health concerns. 


ANNUAL AVERAGE CASH SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 


1997 1998 1999 2000 2001e 
(USS/t) 
624.0 528.4 502.2 454.2 480 


e Estimated. 


CANADIAN OVERVIEW 


¢ Cominco Ltd. began a series of announced produc- 
tion cutbacks at its Trail smelter complex in 
southern British Columbia in December 2000. 
The cutbacks at Trail were part of a plan to allow 
for a fixed-price power swap agreement with a 
major U.S. energy company. All work at the lead 
smelter stopped in September to examine health 
concerns related to workers exposed to thallium 
while performing furnace maintenance. Lead pro- 
duction was set to restart in November. 


e Elsewhere at Cominco, work continued in prepara- 
tion for the closure of the Sullivan mine at Kim- 
berly, British Columbia. The mine, which was dis- 
covered in 1892 and began operations in 1909, will 
continue to operate until the planned closure date 
in December 2001. 


e In April, Teck Corporation and Cominco 
announced that the two companies would merge. 
The new company, Teck Cominco Limited, was 
formed in July. 


e Exide Technologies delayed the start of production 
of industrial-type lead-acid batteries at its Maple, 
Ontario, plant until at least the first quarter of 
2002. 


WORLD OVERVIEW 


¢ In March, Doe Run reduced its lead output by 
80 000 t/y by closing two mines in the United 
States and cutting lead concentrate purchases. 
The company placed the No. 29 mine in its south- 
east Missouri Mining Division on care and mainte- 
nance. The No. 28 mine at the division will be 
mined to closure this year. As a result of the clo- 
sures, production at Doe Run’s Herculaneum 
smelter will fall from 250 000 t/y to 170 000 t/y. 


¢ Grupo Mexico, S.A. de C.V. announced in May 
that its wholly owned subsidiary, ASARCO Incor- 
porated, would continue the suspension of opera- 
tions at its 70 000-t/y East Helena lead smelter in 
the United States until market conditions and the 
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supply of lead concentrates and other raw materi- 
als improved. 


¢ Boliden Limited closed the Laisvall mine located 
in Norrbotten, Sweden, in October after nearly 
60 years of production. Elsewhere in Europe, the 
company’s subsidiary, Boliden Apirsa SL, ceased 
production at its Los Frailes operations in Spain. 


e The Henan Yuguang Gold & Lead Group Co., 
Ltd. completed an expansion project in China 
that added 50 000 t/y of capacity, increasing the 
company’s total lead production capacity to 
130 000 t/y. 


e Exide Technologies, the U.S.-based battery maker 
and lead recycler, announced plans to close two 
automotive battery manufacturing plants in 
North America and to restructure its European 
operations. 


LEADING WORLD LEAD PRODUCERS 


Producers 
Lead in 
Concentrate 2001e 


Producers 
Lead Metal 2001e 


(000 (000 

tonnes) tonnes) 
Australia 123 United States 12309 
China 600 China 1 100 
United States 420 Germany of 
Peru 23 United Kingdom 370 
Mexico 140 Japan 299 
Canada 135 Australia 254 
Morocco 91 Canada 245 
e Estimated. 


DEMAND OUTLOOK 


According to the International Lead and Zinc Study 
Group (ILZSG), the world’s use of refined lead is 
expected to fall by just under 1% to 6.4 Mt in 2001, 
with Western World usage falling by 2.6% to 5.5 Mt. 
The decline in demand is mainly due to a predicted 
5.8% fall in the United States, the first such decline 
since 1991. Demand in Europe is also expected to fall 
by about 0.5%. Demand in Asia is forecast to rise 
3.8%, mainly as a result of continued good growth in 
the Chinese market. World demand in 2002 is 
expected to recover somewhat and to rise by just 
under 1% to just over 6.5 Mt. Demand in the West 


will also show signs of recovery in 2002, rising by 
only 0.5% to 5.5 Mt. Demand in the United States is 
expected to rise 1.1% with growth in Asia of about 
Dae oe 


Over the long term, lead demand is expected to main- 
tain an average annual growth rate of 1.5-2.0%. The 
battery sector will continue to account for most of the 
growth with the newly industrialized nations of 
Southeast Asia expected to continue to record the 
most rapid growth as the vehicle population expands. 


Figure 1 
Western World Lead Use, 1985-2005 


(million tonnes) 
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Source: Natural Resources Canada. 


CANADIAN PRODUCTION OUTLOOK 


Canadian lead mine production in 2001 is forecast to 
decrease by about 8.7% from the 2000 level to 

135 000 t, due primarily to reduced production at 
Teck Cominco Limited’s Sullivan mine. Mine produc- 
tion is expected to decline a further 37% in 2002 to 

85 000 t with the closure of the Sullivan mine at the 
end of 2001 and the Polaris mine at the end of the 
first half of 2002. Canadian lead metal production is 
expected to be 17% lower in 2001 compared to 2000, 
primarily due to the production cutbacks at, and tem- 
porary closure of, the Trail smelter in September and 
October. 
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Figure 2 
Canadian Mine Production of Lead, 1985-2005 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


Cash London Metal Exchange (LME) settlement 
prices for lead traded within the range of between 
US$450 and $500/t over the year. Prices peaked at 
US$522/t in March, then fell to reach a minimum for 
the year of US$430/t in July. Prices rallied to trade 
in the $470/t range by the end of October. Overall, 
lead prices have not followed the same downward 
pattern as the other major base metals and are 
expected to end the year with an average of about 
US$480/t. Production has been cut, several mines 
have already closed or are set to close due to depleted 
ore reserves, and the replacement battery market is 
less dependent on the global economic cycle. LME 
stocks rose to a peak of 148 900 t at the end of Febru- 
ary, then continued a downward decline to reach the 
lowest point for the year at 99 100 t in mid-October. 


According to the ILZSG, Western World refined lead 
market is expected to move into a deficit of about 
50 000 t in 2001 and again in 2002 as primary pro- 
duction is affected by mine closures. It is, however, 
recognized that the predicted levels of refined lead 
metal output in 2002 will be partially dependent on 
the availability of sufficient concentrate supplies in 
the West. Given that the forecasts indicate that 
these supplies will not be sufficient next year, it is 
likely that not all lead metal output targets will be 
achieved. The net result on prices for next year is 
that they will average about US$520/t in 2002. In 
the longer term, prices are expected to average 
between US$500 and $550/t to the year 2005. 


Figure 3 
Lead Prices, 1985-2005 
Annual LME Settlement 


Current $ Forecast 
Range 


Source: Natural Resources Canada. 


Note: Information in this article was current as of 
November 9, 2001. 


NoTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Magnesium 


Wayne Wagner 

International and Domestic Market Policy Division 
Telephone: (613) 996-5951 

E-mail: wwagner@nrcan.gc.ca 


2000 metal production: $365 million® 


World rank: Third 
Exports: $226 million 
Canada 1999e 2000e 2001f 
(tonnes) 
Production1 80 OOOr 80 000 90 000 
Exports 49 708 ron 01018) 70 000 


e Estimated; f Forecast; r Revised. 

1 Canadian magnesium production data have been 
confidential due to the limited number of companies 
reporting. This is a U.S. Geological Survey 
estimate, which includes recycled magnesium 
production provided to the International 
Consultative Group on Nonferrous Metals Statistics. 


iY, oar main application is as an alloying 
agent for aluminum, which accounted for close to 
45% of magnesium shipments in 2000. The next 
most important use for magnesium metal is for die- 
cast products. Increased interest in magnesium die- 
cast products by the automotive industry is largely 
due to weight savings of about 30% compared to alu- 
minum. The third largest market for magnesium is 
as a deoxidizing and desulphurizing agent in the fer- 
rous industry. Chemical applications include phar- 
maceutical products, perfumes and pyrotechnics. 


ANNUAL AVERAGE PRICES, METALS 


WEEK (U.S. SPOT WESTERN MEAN) 


1997 1998 1999 2000 2001e 
(US$/Ib) 

1,65 1.59 165 1.37 1225 

e Estimated. 


CANADIAN OVERVIEW 


Magnola Metallurgy Inc.’s 58 000-t/y magnesium 
metal plant at Danville, Quebec, is complete and 
commissioning of the electrolytic cells is under 
way. Progress on solving start-up problems was 
well under way and the plant was operating 

10 cells in July. The company planned to have 
14 cells producing by the end of 2001. The plant 
was expected to produce 10 000 t of metal in 2001 
and to reach full commercial production levels in 
early 2003. Further information can be found on 
the Noranda Magnesium web site at 
http://www.norandamagnesium.com. 


Primary production at Norsk Hydro Magnesium 
Division’s Bécancour facility will be increased to 
48 000 t/y in 2002 through debottlenecking. 
Future capacity increases in Bécancour will be 
evaluated based upon market needs and profitable 
returns. Hydro Magnesium does not expect any 
large-scale increases to be initiated in the short 
term. Further information is available on the 
Internet at http://www.magnesium.hydro.com. 


Canada’s two largest magnesium producers have 
developed new magnesium alloys for use in higher 
temperature applications. With the continued 
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involvement of metal producers in alloy develop- 
ment, increased uses will be found for magnesium 
on a longer-term basis. Further information can 
be obtained from the Noranda Magnesium web 
site at http://www.norandamagnesium.com and 
from Hydro Magnesium’s web site at 
http://www.magnesium.hydro.com. 


¢ Globex Mining Enterprises Inc. hired Hatch Asso- 
ciates to complete a scoping study on Globex’s 
magnesium-talc deposit located 13 km south of 
Timmins, Ontario. Previous work has indicated 
the potential for production of both magnesium 
metal and high-quality tale from the deposit. 
Results of the study were positive and indicated 
good economic potential, and the company is now 
reviewing the results in anticipation of conducting 
the recommended $12 million full bankable feasi- 
bility study. A mine-mill complex would be 
located near Timmins, Ontario, and a smelter 
complex would be located west of Rouyn-Noranda 
in Quebec. Globex Mining has an Internet site at 
http://www.globexmining.com. 


WORLD OVERVIEW 


e The major factor in magnesium markets remains 
the increased production and export of magnesium 
from China. Production and export levels in 2001 
are expected to be similar to those in 2000. Pres- 
sure on markets from this production has resulted 
in a general decrease in the price of magnesium 
and has caused the United States and the Euro- 
pean Union (EU) to impose high import duties on 
Chinese magnesium. The pressure on prices, com- 
bined with other factors, has caused several clo- 
sures but has also helped stimulate growth in use. 


e Norsk Hydro ASA has announced the closure of 
the 55 000-t/y Porsgrunn magnesium smelter in 
Norway. The existing casthouse will operate 
based on scrap and ingot remelt feedstock for 
magnesium alloy production. The Porsgrunn cast- 
house has a 20 000-t/y remelt capacity. Further 
information is available on the Internet at 
http://www.magnesium.hydro.com. 


e Pechiney Electrométallurgie has announced the 
closure of the 18 000-t/y Marignac magnesium 
smelter in France. Pechiney has an Internet site 
at http://www.pechiney.com. 


e Alcoa Inc. announced the October 2001 closure of 
the 38 000-t/y Northwest Alloys magnesium 
smelter in Addy, Washington. Alcoa has an Inter- 
net site at http://www.alcoa.com. 


e Magnesium Corp. of America filed for protection 
from its creditors under Chapter 11 of the bank- 
ruptcy code. The company is modernizing equip- 
ment at its 43 000-t/y smelter in Rowley, Utah, 


after considerable pressure to clean up its site and 
reduce emissions. Modernization of the plant is 
expected to eventually increase its capacity but, in 
the near term, production will be significantly 
reduced. 


e The U.S. International Trade Administration, 
after a review, determined that imports of pure 
magnesium from China were sold at less than 
market value and determined duty margins of 
24.67% for Minmetals and 305.56% country wide. 
It also determined that sales of pure magnesium 
from Israel were made at less than fair value dur- 
ing the period of investigation and determined 
duty margins but, at the time of writing, appeared 
that it would not apply duties to the imports from 
Israel. 


e Australian Magnesium Corporation (AMC), after 
some difficulty and government assistance of 
about A$300 million in the last year, completed 
financing for the construction of a 90 000-t/y plant 
at Stanwell, Queensland. Metal production is 
expected to start in late 2004 and to reach full 
capacity in 2006. For further information, see the 
company’s web site at http://www.austmg.com and 
Australian government sites at http:// 
www.minister.industry.gov.au and 
http://www.qld.gov.au. 


e Work on other Australian projects continues. 
Mt. Grace received Major Project status from the 
Australian government for its metal project and 
Samag continued work on its Pima project. 
Further information is available on the 
Internet at http://www.mtgrace.com and 
http://www.pima.com.au, respectively. 


e A number of Chinese magnesium producers 
agreed in October to limit the production of mag- 
nesium to avoid continued surpluses of material. 
By the time of writing, markets had not been 
noticeably affected. 


DEMAND OUTLOOK 


Magnesium use is expected to increase to over 

500 000 t/y by 2005. Growth will result from demand 
for magnesium in aluminum alloys and die-cast auto- 
motive parts, although the rate of growth will be 
dependent on the general economy, prices and price 
stability. Magnesium continues to face stiff competi- 
tion from other materials, including aluminum, steel 
and plastics, in the all-important automotive parts 
sector. New applications and increased awareness of 
the advantages of magnesium in certain applications 
are growing, particularly in the automotive industry. 


In Canada, reported use of magnesium increased 
from a revised 43 850 t in 1999 to over 52 000 t in 
2000, due in part to an increased number of 
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companies reporting. It should be noted that pub- 
lished figures on use may include run-around scrap 
and work is nearing completion on a revised survey 
for 2001 data. 


Figure 1 
World Magnesium Use, 1985-2005 


(000 tonnes) 
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Sources: Natural Resources Canada; International Consultative Group on 
Nonferrous Metal Statistics. 


CANADIAN AND WORLD PRODUCTION 
OUTLOOK’ 


In 2001, Canada was the third largest producer of 
primary magnesium in the world after China and the 
United States; however, in 2002, with the closures in 
the United States and the ramping up of Magnola 
Metallurgy, Canada is expected to become the second 
largest producer. 


Canadian primary magnesium production increased 
dramatically with the opening of Hydro Magnesium’s 
40 000-t/y primary magnesium plant at Bécancour in 
1990. Installed Canadian primary nameplate capac- 
ity has since remained stable, but is now set to 
increase due to the start-up of Magnola Metallurgy’s 
58 000-t/y plant at Danville, Quebec, and a debottle- 
necking of Hydro Magnesium’s Bécancour plant. 
Canadian primary magnesium production is expected 
to rise to approximately 80 000 t/y in 2002. 


A number of projects around the world, primarily 
focused in Australia, could, if all constructed, signifi- 


1 It should be noted that magnesium statistics vary 
between sources. 


cantly increase magnesium production to more than 
double today’s production rate. World primary mag- 
nesium production is expected to rise from an esti- 
mated 460 000 t in 2000 to more than 550 000 t/y by 
2006 and higher if many new producers achieve their 
goals. 


Figure 2 
Canadian Magnesium Production, 1985-2005 
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Sources: Natural Resources Canada; International Consultative Group 
on Nonferrous Metal Statistics. 

Notes: Canadian production data are confidential due to the limited 
number of producers. This is estimated production and includes recycled 
material. 


PRICE OUTLOOK 


Prices for primary magnesium remained relatively 
weak for most of the year as markets and govern- 
ments continued to react to increased production and 
magnesium exports from China. Prices as published 
by Metals Week for magnesium again trended down- 
ward through the year. The U.S. Spot Western Mean 
price started the year at around US$1.26/lb, decreas- 
ing to below $1.25/lb late in the year, while mean 
U.S. dealer import prices decreased from US$1.08/lb 
to $1.06/lb. Hydro Magnesium’s European producer 
price for pure magnesium started the year at 
€2.33/kg but, after declining to €2.22/kg in January, 
rose to €2.42/kg in July. Late in 2001, prices for mag- 
nesium produced in China were reported to be in the 
range of US$1200-$1300/t, f.o.b. China. 


A major influence on magnesium prices will be the 
changes in supply over the next decade as the result 
of closures, expansions, the re-opening of existing 
capacity, or the opening of new plants in China, 
Canada, Russia, the Middle East and Australia. 
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Another major factor will be the economy of the world 
and its impact on automotive use of the metal in 
more magnesium-intensive applications along with 
the imposed duties in the U.S. and EU markets. The 
availability of newer, possibly lower-cost, supply may 
eventually cause prices to decline. Prices are 
expected to remain historically weak, likely in the 
bottom part of a US$1.10-$1.50/b range, over the 
medium term until use catches up with production 
rates and stockpiles. 


Note: Information in this article was current as of 
November 1, 2001. 


Figure 3 
Magnesium Prices, 1985-2005 
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Source: Metals Week (U.S. Spot Western Mean). 
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Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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(Abbreviations used in this article include: © Esti- 
mated; * Forecast; P Preliminary; Ni = nickel; 

NiO = nickel oxide sinter; Cu = copper; Co = cobalt; 
pgm = platinum group metals; Pt = platinum; 

Pd = palladium; FeNi = ferronickel; LME = London 
Metal Exchange.) 


2000 nickel: $1.8 billionP 
World rank: Second 
2000 exports: $1.7 billion 


Canada 2000 2001e€ 2002f 


(000 tonnes) 


Mine production 190 187 190 
Refined production 134 141 143 
Usage 15 14 15 


e Estimated; f Forecast. 

Notes: Mine production refers to metal content in 
concentrates produced. “Refined” production refers 
to “primary” nickel production, which includes 
refined nickel, nickel in nickel oxide sinter, and 
nickel in nickel chemicals. 


|S ere resistance to corrosion, high strength over 
a wide temperature range, pleasing appearance, and 
suitability as an alloying agent make it useful in a 
wide variety of applications. Markets for primary 
nickel include stainless steel (64%), nickel-based 
alloys, electroplating, alloy steels, foundry products, 
batteries, and copper-based alloys. Nickel is inten- 
sively recycled; between 45% and 48% of nickel used 
to make stainless steels is in the form of stainless 
steel scrap. 


ANNUAL AVERAGE SETTLEMENT 


PRICES, LONDON METAL EXCHANGE 


1997 1998 1999 2000 2001e 
(US$/Ib) 

3.14 2.09 Zito 3.92 2:65 

e Estimated. 


CANADIAN OVERVIEW 


Inco: A feasibility study of the Totten discovery 
(10 Mt grading 1.5% Ni, 1.97% Cu and 4.8 g/t Pd 
and Pt) continued. Exploration continued at the 
Copper Cliff North and McCreedy East mines for 
pgm-rich areas. Negotiations between Inco and 
the Government of Newfoundland and Labrador 
about the Voisey’s Bay project resumed in June 
with a target for completion of year-end 2001; 
provincial processing requirements remain the 
major issue. Inco ceased exploration activities at 
Voisey’s Bay in the third quarter of the year; Inco 
raised US$230 million selling Lyon notes. Inco 
produced 149 000 t of Ni worldwide in nine 
months, compared to 148 000 t in the same period 
in the previous year. 


Falconbridge: After a seven-month strike, work- 
ers at Falconbridge’s Sudbury operations agreed 
to a new labour contract in February lasting until 
February 28, 2004. Falconbridge’s operations 
returned to full production by June. Falconbridge 
bought the Montcalm property from Outokumpu 
in May; Montcalm has a potential to produce 

8000 t/y of Niin concentrate. Falconbridge’s nine- 
month mine production was 35 000 t, compared to 
38 000 t in the same period in the previous year. 


The Ontario government issued Notices of Intent 
to Inco and Falconbridge that the hourly ground- 
level concentration of SOg will be reduced to 
0.32 ppm from 0.50 ppm by April 2002 and that 
allowable yearly SOg emission will be reduced by 
34% by 2006. Public consultations are the next 
step. 
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Sherritt International owns 50% of Metals 
Enterprise (ME); ME’s nine-month production at 
its Fort Saskatchewan refinery was 21 000 t of Ni 
and 2100 t of Co, up 16% and 11% respectively 
compared to the same period in the previous year. 
ME is expected to establish a new record at Moa 
Bay, Cuba, mining higher grade ore. 


North American Palladium’s new 15 000-t/d 
mill is producing; the $207 million mine/mill 
expansion will increase by-product Ni production 
to about 900 t/y when ramped up. The concen- 
trate is sent to Inco and Falconbridge for 
processing. 


With financing of $6.7 million secured, Canmine 
will start the final phase of expansion of its 
hydrometallurgical plant in December 2001; ini- 
tial production will be 300 t/y of Co in chemicals, 
and a subsequent expansions will see Ni produc- 
tion from the refinery. 


The Royal Canadian Mint completed its pro- 
gram to substitute solid alloy coins with new 
plated coins using a proprietary Ni-Cu and 
Ni-Cu-Ni plating process. The Mint will save 

$10 million per year and reduce Ni usage in coins; 
the former coins will be available for recycling. 


WORLD OVERVIEW 


Norilsk Nickel completed its share swap; now 
Norilsk Nickel MMC owns RAO Norilsk 
Nickel, instead of the reverse. The major share- 
holder of Norilsk Nickel MMC is Interros; foreign 
interests own 17.5%. Norilsk said it would only 
export 155 000 t of Ni in 2001; lower domestic 
demand implies that Norilsk is building a Ni 
stockpile, estimated to reach about 50 000 t by 
year-end. To compensate for falling ore grades, 
Norilsk will pay Outokumpu US$250 million to 
build a modern 10-Mt/y mill, replacing an older 
one, and to expand another mill by 7 Mt/y; Norilsk 
increased mine operations to seven days/week as 
of October 1, mining more ore because of lower ore 
grades. 


WMC sold some smaller mines in Australia: The 
Miitel Joint Venture bought the Miitel mine in 
May and the Wannaway mine in the third quarter 
while the Otter John and Coronet mines were sold 
to GBF Pty Ltd. These companies will sell the 
ore to WMC for processing. WMC bought the 
Yakabindie deposit from Rio Tinto in the first 
quarter. 


Pressure acid leach plants: Anaconda’s Murrin 
Murrin plant produced 19 300 t in nine months, 
up 220%, or 10 600 t compared to the same period 
in the previous year; operation at the nameplate 


capacity of 60 000 t/y by mid-2002 was promised. 
Preston Resources’ Bulong plant produced 
4200 t in eight months, up 150%, or 1500 t, com- 
pared to the same period in the previous year. 
Centaur’s Cawse operation went into receiver- 
ship; no production details were released in 2001. 
The Cawse plant is for sale and Inco and WMC 
were among those expressing interest. A lack of 
both financial or technical success at the above 
Australian pressure acid leach plants inhibits 
most proposed similar pressure acid leach devel- 
opments worldwide except for Inco’s Goro project. 
This project, which secured a tax holiday in New 
Caledonia, is targeted to start up in late 2004 pro- 
ducing 54 000 t/y of Ni in NiO by 2006. Norilsk 
will fund a bankable feasibility study and progres- 
sively pay Argosy Minerals for increased owner- 
ship in the Nakety project in New Caledonia. 


BHP and Billiton merged in June to form BHP 
Billiton with Ni interests in QNI and Cerro 
Matoso, as well as in the Ravensthorpe and Gag 
Island projects. The feasibility study of the 

35 000-t/y Ni, 2000-t/y Co Ravensthorpe project 
was extended to the fourth quarter of 2002. 
Forestry concerns at Gag Island in Indonesia 
inhibited Falconbridge from completing its pur- 
chase of a 37.5% share in the BHP Billiton-PT 
Aneka Tambang laterite project. 


Production cuts in 2001 included: Ufaleynikel in 
Russia, 3000 t; Falcondo in Dominican Republic, 
5300 t; Korea Nickel, 3000 t; Sumitomo in 
Japan, 4000 t by the end of the first quarter of 
2002; WMC in Australia will cut output of Ni in 
matte by 3000 t in 2001 and by a further 3000 t in 
2002. 


Project delays have included: Ravensthorpe 
(noted above); the 40 000-t/y Nonoc project in the 
Philippines (Jinchuan will not participate and 
Pacific Energy wrote off its 37.5% share of the 
project); the 40 000-t/y Mindoro project (Philippine 
authorities canceled Crew Development’s con- 
tract of work); and Weda Bay suspended work in 
Indonesia as OMG reduced funding due to busi- 
ness uncertainties. 


Expansions: Eramet will expand at SLN (from 
60 000 t in 2001) to 75 000 t by 2006; Sumitomo 
and Rio Tuba will build a 10 000-t/y leach plant 
in the Philippines to produce Ni-Co intermediates 
for Sumitomo’s refinery in Japan; Feni-Mak in 
the Former Yugoslavian Republic of Macedonia 
restarted its 8000-t/y plant in April; the Pobuzh- 
sky Ferronickel Works in the Ukraine re- 
started in April and will produce 6000-t/y of Ni in 
FeNi; Tectonic Resources’s RAV8 started up in 
April and will send 9000 t of Ni in concentrate to 
WMC over two years; Loma de Niquel’s 

19 000-t/y mine smelter started up in Venezuela 
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and is scheduled to produce 11 000 t of Niin FeNi 
during ramp-up in 2001; and Cerro Matoso’s 

26 000-t/y expansion in Colombia produced its 
first FeNi on January 1 and expects ramp-up to be 
completed by mid-2002. 


e Australian nickel producer Titan Resources con- 
tinued trials to commercialize its BioHeap*™ bac- 
terial leach for sulphide ores; the Research and 
Productivity Council in Canada is testing 65 t of 
Inco’s ore from Canada for use in cold climates. 
Titan is commissioning a plant in Australia to 
recover metals and mixed sulphides from the 
bioleaching. 


DEMAND OUTLOOK 


The world nickel market forecast by the Interna- 
tional Nickel Study Group (INSG) in April was a sur- 
plus of 35 000 t for 2001. The updated INSG forecast 
will be completed in November (after the due date for 
this article). The October INSG Bulletin showed 
increased finished production of 18 000 t and 
decreased demand of 46 000 t to August 2001 com- 
pared to August 2000. Nickel demand was adversely 
affected by destocking in the stainless steel industry 
as demand fell with economic activity. Medium-term 
world use is expected to trend at about 3%/y, but will 
be controlled by economic growth rates. Lower prices 
in the latter half of the decade are expected to 
increase demand as technology makes Ni production 
cheaper. 


Figure 1 
World Primary Nickel Use, 1985-2005 
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Source: Natural Resources Canada. 
Note: This is an average forecast; yearly actuals will differ from the trend. 
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PRODUCTION OUTLOOK 


Canadian production of nickel in concentrate in 2001 
is forecast at 187 000 t and is expected to rise back to 
the 2000 level of 190 000 t in 2002. Finished nickel 
production in Canada is forecast at 141 000 t in 2001, 
rising to 143 000 t in 2002. Both forecasts assume no 
strikes or unforeseen production interruptions. 
Depending upon prices, permitting and financing, 
possible new production in the medium term 
includes: Canmine’s Maskwa deposit, Falcon- 
bridge’s Montcalm deposit, and Inco’s Totten and 
Voisey’s Bay projects. Nuinsco in Manitoba and 

Ft. Knox-Dynatec in Ontario have the potential to 
produce from former Inco properties and mines. 
Because of the relative size of Voisey’s Bay and the 
associated uncertainty, a yearly forecast of Canada’s 
nickel production is not presented. 


PRICE OUTLOOK 


Nickel cash settlement prices on the LME peaked in 
May at US$7535/t ($3.42/lb); despite a small rebound 
in August, prices continued downward to, at the time 
of writing (October 31), US$4420/t (or $2.00/lb). The 
average price for the year to October 31 is US$6085/t 
($2.76/lb). If the price were to average US$4500/t 
during the last two months of 2001, then the year’s 
average would be US$5832/t, or $2.64/lb. LME 
stocks rose from 9624 t in January to 17 844 t on 
October 31, peaking at 18 180 t on October 24. 


Figure 2 
Nickel Prices, 1985-2005 
Annual LME Cash Settlement 


(current US$/Ib) 


Forecast 
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Source: Natural Resources Canada. 


26 Nonferrous Metals Outlook - December 2001 


Prices in 2002 will depend upon the recovery of the 
world economy. The outlook seems gloomy as of 
October, although de-stocking of nickel inventories 
has taken place. The build-up of Norilsk’s stockpile 
overhangs prospects for price growth in 2002. In the 
medium to long term, prices are expected to average 
between US$2 and $4/lb; if pressure acid leach opera- 
tions show good production records and low costs by 
the period 2005-07, prices are then expected to trend 
downward as lower-cost production starts up. The 
downward price trend will assist nickel demand 
growth. The prices below are shown in current dol- 
lars or dollars of the day. 


Note: Information in this review was current as of 
October 31, 2001. 


NoTE TO READERS 


The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. Many significant 
nickel events were not shown due to space 
limitations. 
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2000 mine production: $1.57 billion 


World rank: Second (metal production) 
Exports: $1.68 billion 
Canada 2000 2001e 2002f 
(000 tonnes) 
Mine production 970 980 850 
Metal production 780 705 730 
Usage 176 180 190 


e Estimated; f Forecast. 


SEs: is used in the automotive and construction 
industries for the galvanization of steel and manufac- 
ture of die-cast alloys, in the production of brass, in 
semi-manufactures such as rolled zinc, and in chemi- 
cal applications. Promising new applications for zinc 
are in the manufacture of zinc-air batteries and in 
galvanized steel studs as an alternative to wood in 
residential construction. Recycled zinc has become 
an increasingly important source of the metal in 
recent years. Recycled zinc includes high-purity 
refined zinc, remelted zinc of a purity less than 98.5% 
zinc, and zinc scrap used in the production of zinc 
alloys. Canada currently produces only a minor 
amount of recycled zinc exclusively from recycled 
feeds in primary zinc smelters. However, refined 
zinc from the processing of electric arc furnace dusts 
or from the de-zincing of galvanized steel scrap may 
become important in the future. 


ANNUAL AVERAGE SETTLEMENT 
PRICES, LONDON METAL EXCHANGE 
FOR SPECIAL HIGH GRADE ZINC 


1997 1998 1999 2000 2001e 
(US$/t) 

ListGedea th ede.  .1.Uriad 1128.1 1050 

e Estimated. 


CANADIAN OVERVIEW 


¢ Cominco Ltd. began a series of announced produc- 
tion cutbacks at its Trail smelter in southern 
British Columbia. Zinc production was reduced by 
about 100 000 t for the period December 2000 to 
September 2001. The cutbacks were part of a plan 
to allow for a fixed-price power swap agreement 
with a major U.S. energy company. Elsewhere at 
Cominco, work continued in preparation for the 
closure of the Sullivan mine at Kimberly, British 
Columbia. 


¢ Boliden Limited will temporarily halt production 
starting in December at its Myra Falls mine in 
British Columbia due to low metal prices. 


e In April, Teck Corporation and Cominco 
announced that two companies would merge. 
Teck Cominco Limited was formed in July and 
ranks as the fourth largest North American-based 
base-metal mining and refining company. 


e Falconbridge Limited’s Kidd Mining Division in 
Timmins, Ontario, reduced production due to 
ground movement that occurred at the No. 1 mine 
in late December 2000. 


e Breakwater Resources Ltd. suspended operations 
at the Langlois mine located in northwestern 
Quebec due to problems associated with the main 
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ore pass system. A decision to re-open the mine 
awaits financing and an improvement in the price 
of zinc. The company also announced the acceler- 
ated closure of the Nanisivik mine in Nunavut. 
The mine will be closed in September 2002. 


Work continued at Hudson Bay Mining and 
Smelting Co., Limited’s new zinc tank house at 
the Flin Flon smelter. When completed before the 
end of this year, capacity will be increased by 15% 
to 115 000 t/y. Elsewhere, the company 
announced the permanent closure of the Ruttan 
mine in Manitoba for the end of May 2002. 


WORLD OVERVIEW 


Noranda Inc., Teck Cominco Limited, BHP Billi- 
ton Ple and Mitsubishi Corporation announced 
that the Antamina copper-zinc project in northern 
Peru had achieved commercial production in Octo- 
ber, more than four months ahead of the original 
schedule of February 2002. 


Outokumpu Oyj announced that is was getting out 
of base-metal mining and placed the Tara zinc 
mine in Ireland on care and maintenance in 
November, pending better zinc prices. Tara is the 
largest zinc mine in Europe and produces nearly 
200 000 t/y of zinc in concentrate. 


ASARCO Incorporated, a wholly owned subsidiary 
of Grupo Mexico S.A. de C.V., announced that it 
would suspend its zinc mining and processing 
operations in the state of Tennessee in November 
due to low metal prices. 


Pasminco Limited was placed into voluntary 
administration in September in an attempt to 
restructure the company’s debt of over A$3.4 bil- 
lion. As part of the restructuring, final bids for 
the sale of the new Century zinc mine in Queens- 
land are expected before the end of the year. 


Industrias Pefioles, S.A. de C.V. opened the Fran- 
cisco I Madero zinc mine in the Mexican state of 
Zacatecas in September. The mine will operate 
with a production capacity of 110 000 t/y of zinc 
in concentrates. 


In July, Anglo American ple postponed develop- 
ment of its Gamsberg zinc mine in South Africa 
due to economic uncertainty and low zinc prices. 


LEADING WORLD ZINC PRODUCERS 


Producers 
Zinc in Producers 

Concentrate 2001e Zinc Metal 2001e 
(000 (000 
tonnes) tonnes) 

China 1 860 China 2 100 
Australia 1 484 Canada 705 
Canada 980 Japan 646 
Peru 960 Australia 548 
United States 830 South Korea 530 


Source: International Lead and Zinc Study Group. 
e Estimated. 


DEMAND OUTLOOK 


According to the International Lead and Zinc Study 
Group (ILZSG), global demand for refined zinc metal 
is expected to contract by 0.7% in 2001 and by 3.1% 
in the Western World. In 2002, however, demand is 
forecast to increase by 1.8% worldwide and by 1.3% 
in the West. The fall in 2001 will be heavily influ- 
enced by a predicted 10.7% decrease in the United 
States, reflecting negative trends in the construction 
and automotive industries, the main end-use sectors 
for galvanized steel. In 2002, a limited recovery in 
the United States of 3.6% is predicted. 


Figure 1 
World Zinc Use, 1985-2005 
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Source: Natural Resources Canada. 


Nonferrous Metals Outlook - December 2001 29 


The European outlook is not as severe with a reduc- 
tion of 0.8% expected in 2001 followed by a rise of 
0.4% in 2002. Despite expected falls in Japan, South 
Korea and Taiwan (China), overall demand in Asia is 
expected to continue to grow, by 2.8% in 2001 and 2% 
in 2002, primarily as a consequence of further 
increases in China. 


Overall, galvanizing will remain the dominant end 
use of zinc and exhibit the largest increase in demand 
during the forecast period, followed by brass and die- 
cast alloys. 


CANADIAN PRODUCTION OUTLOOK 


Zinc mine production is expected to be about 2% 
lower in 2001 compared to 2000. Lower output as a 
result of the closure of the Langlois mine and reduced 
production at a number of other mines was largely 
offset by increased production at the new circuit at 
Agnico Eagle Limited’s LaRonde mine. Mine produc- 
tion overall is expected to decrease by about 13% in 
2002 as a result of the closures of the Sullivan and 
Myra Falls mines in December 2001 and the Polaris, 
Nanisivik and Ruttan mines in 2002. 


Zine metal production in Canada is expected to 
decrease by about 10% over 2000 but to rise again by 
3.5% in 2002 as the full effects of the expansion at 
Flin Flon come on stream. 


Figure 2 
Canadian Mine Production of Zinc, 1985-2005 
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Source: Natural Resources Canada. 


PRICE OUTLOOK 


After maintaining a cash settlement price of around 
US$1050/t on the London Metal Exchange (LME) in 
the first quarter of 2001, zinc prices followed a down- 
ward trend, reaching record lows of less than $740/t 
by mid-November. A number of zinc producers are 
under severe financial pressure with no near-term 
relief for price increases expected. 


While consumer stocks remained relatively constant 
over the year, stocks on the LME rose sharply at the 
start of the year from just over 300 000 t and contin- 
ued to climb to over 400 000 t by mid-November. 
Overall, after taking into consideration releases from 
the U.S. Defense National Stockpile, the ILZSG 
envisages a substantial surplus of refined metal sup- 
ply over demand in both 2001 and 2002. The Group 
acknowledged that the scale of the surplus in 2002, 
currently estimated at about 500 000 t, could be 
reduced if present production plans are curtailed as a 
consequence of low market price levels. Prices will 
continue to reflect the oversupply in the market and 
are expected to average about US$890/t in 2001 and 
to rise to average $920/t in 2002. 


Beyond 2002, continued growth in galvanizing mar- 
kets, combined with good growth overall for principal 
zinc markets, is expected in the remainder of the 
forecast period with zinc prices ranging from 
US$1100-$1200/t through to 2005. 


Figure 3 
Zinc Prices, 1985-2005 
Annual LME Settlement 
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Note: Information in this article was current as of 
November 9, 2001. 
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The intent of this document is to provide general 
information and to elicit discussion. It is not 
intended as a reference, guide or suggestion to be 
used in trading, investment, or other commercial 
activities. The author and Natural Resources 
Canada make no warranty of any kind with respect 
to the content and accept no liability, either inciden- 
tal, consequential, financial or otherwise, arising 
from the use of this document. 
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Ags registering strong growth in 1999 and 
through most of 2000, the Canadian economy slowed 
significantly in 2001. Real growth in Canada’s Gross 
Domestic Product (GDP) increased 5.1% in 1999 and 
4.4% in 2000 although, by the fourth quarter of 2000, 
it had slowed to an annual rate of 3.5%. This slow- 
down in the growth of the economy has continued 
through the first half of 2001 as the annual rate of 
increase decelerated to 2.5% in the first quarter and 
2.1% in the second. The reduced growth exhibited 
this year is due largely to the weakening U.S. econ- 
omy. Real GDP growth in the United States has not 
reached an annualized rate of even 2% since the sec- 
ond quarter of 2000 and, in the third quarter of 2001, 
declined by a preliminary rate of 0.4%. 


The shocking terrorist attacks on the United States 
on September 11 and the events that have unfolded 
since will have significant negative economic conse- 
quences for both Canada and the United States for at 
least the next several months. In an effort to bolster 
the U.S. economy, the U.S. Federal Reserve Board 
has been aggressively cutting interest rates and both 
President Bush and the U.S. House of Representa- 
tives have passed fiscal stimulus packages centring 
on tax cuts. The Bank of Canada has also cut inter- 
est rates substantially in 2001 but, other than some 
modest tax cuts, further fiscal stimulus in Canada is 
unlikely as government revenues slow and increased 
expenditures on security measures and the military 
may not leave much room for additional fiscal mea- 
sures. Under the present circumstances, economic 
growth in Canada for the rest of 2001 will likely be 
slightly negative, resulting in a growth rate for the 
whole of 2001 of about 1%. Growth is expected to 
pick up gradually through 2002, especially during the 
second half, resulting in a real rate of increase of 
about 1.5% for the year. 


Canada’s inflation rate averaged 2.7% in 2000. For 
the first nine months of 2001, the Consumer Price 
Index (CPI) has averaged 3.0%. High energy prices 


caused the rate to rise to 3.6% in the second quarter 
of 2001, but the rate has since moderated to an aver- 
age of 2.7% in the third quarter. The core rate (which 
excludes the effects of energy and food prices), how- 
ever, has remained remarkably steady, averaging 
just over 2% so far in 2001. For the year 2001, the all 
items CPI should average about 2.8% as the economy, 
operating below capacity, will produce rates near 2% 
by the end of the year with rates remaining at about 
that level through 2002. 


The Bank of Canada’s target for the overnight rate 
stood at 5.75% at the end of 2000. As evidence 
mounted that both the U.S. and Canadian economies 
were slowing, the Bank instituted a series of 25- and 
50-point rate reductions (0.25% and 0.50%) through 
the first part of 2001. After the events of September 
11 and as further evidence of a waning economy accu- 
mulated, the Bank cut the target rate for the eighth 
time by an aggressive 75 basis points, bringing the 
overnight rate in October 2001 to 2.75%, the lowest 
level in about 40 years. The chartered banks’ prime 
business rate also declined by 75 points to 4.5%. The 
cuts have not had an appreciable effect as yet, but 
they are intended to underpin business and consumer 
confidence and provide additional support for domes- 
tic demand growth through 2002. With the Canadian 
economy expected to continue to weaken along with 
its U.S. counterpart, and as inflation ceases to be a 
concern, the Bank is likely to trim another 75 points 
off the target rate before this easing cycle ends. 


The Canadian dollar has been undermined by the 
poorly performing U.S. economy, subsequent weak- 
ness in the Canadian economy, the global slowdown, 
and a continuing decline in commodity prices. Other 
factors may be financial market unease following the 
September 11 attacks and a potential Argentine 
default on some of its debt payments. Against other 
currencies, however, the dollar has not fared too 
badly. Since its lows in 1998, the Canadian dollar 
has gained against the euro, the British pound, the 
Swiss franc and the Australian dollar. After averag- 
ing about US$0.674 over the 1998-2000 period, the 
dollar averaged about US$0.649 for the first 

10 months of 2001. In the wake of several 
unfavourable indicators coming from the United 
States at the end of October, the dollar sunk to an all- 
time low relative to the U.S. dollar, trading at under 
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US$0.63. In times of uncertainty and poor economic 
conditions, investors tend to invest in a “safe haven,” 
which now is the U.S. dollar. The Canadian dollar, 
which continued to set new lows against the U.S. dol- 
lar in early November, will likely remain in the dol- 
drums under US$0.63 for the rest of the year. The 
Canadian dollar should fare moderately better next 
year as signs of recovery in the United States and 
Canada begin to appear and as global demand for 
raw materials improves. 


Even before the terrorist attacks in September, the 
Canadian economy was showing signs of slowing. It 
managed only a 0.4% annualized advance in the sec- 
ond quarter of 2001, its poorest performance since 
the third quarter of 1995. In addition to weakness in 
business investment and exports, both of which were 
becoming evident earlier in the year, consumer 
spending grew at only a 1.1% pace in the second 
quarter. Early third-quarter data on retail sales sug- 
gests that consumer spending remains subdued — a 
0.3% increase in August offset a 0.3% decline in July. 
Sales by auto dealers, furniture stores and clothing 
stores have softened, which may indicate consumers 
are cutting back on discretionary purchases. 
Canada’s export sector is affected by shrinking U.S. 
demand, and business investment is affected by 
falling corporate profits and flagging business confi- 
dence. Business investment is expected to increase 
by only about 0.6% in 2001 and by about 1.7% in 
2002 compared to 6.6% in 2000. Corporate profits, 
which increased almost 22% in 2000, are expected to 
increase by about 4.4% in 2001 and remain flat in 
2002. A Statistics Canada business conditions sur- 
vey, conducted quarterly to test manufacturers’ plans 
for production and employment, showed companies 
more pessimistic in October 2001 than at any time 
since 1990/91. 


Canada’s unemployment rate declined steadily over 
the 1997-2000 period, dropping from an annual aver- 
age of 9.2% in 1997 to 6.8% in 2000. The rate has 
averaged a little over 7% so far in 2001 but, with job 
losses expected to increase for the remainder of the 
year, the rate should average about 7.2 or 7.3% for 
2001. The labour picture, combined with falling 
equity markets, indicates that consumer spending in 
Canada will remain soft. 


Canada’s construction sector, by contrast, seems to be 
weathering the downturn in economic activity rela- 
tively well. Housing starts are expected to reach 
about 158 000 in 2001 compared with about 152 000 
in 2000. Lower mortgage rates, a relatively low 
inventory of new buildings, and firm home prices 
have helped support this sector. Housing starts may 
decline in 2002, however, as the economic slowdown 
continues through the first part of the year. 


Canada’s merchandise exports fell to their lowest 
level in 17 months in August 2001 (the latest month 
for which data are available). Exports have been 


generally declining since January 2001 when they 
reached a record $38.4 billion. Imports in August 
declined slightly to $29.7 billion, leaving a trade sur- 
plus for August of $4.4 billion, the lowest surplus 
since April 2000. However, the cumulative merchan- 
dise trade surplus for the first eight months of 2001 
stood at $48.3 billion, about $11.3 billion higher than 
for the same period in 2000. The most notable drop 
in exports in August occurred in exports to the 
United States, but shipments to all major regions of 
the globe also faltered. The short-term export picture 
is not bright. The events of September 11 have 
caused delays across the Canada-U.S. border, and the 
terrorist attacks have caused continuing weakness in 
the U.S. economy as well as in many of Canada’s 
other major trading partners. Another concern is the 
tariff and duty penalties the U.S. government has 
imposed on softwood lumber exports from Canada. 
The two penalties (a 19.3% tariff imposed in August 
and a further duty averaging 12.6%) means the effec- 
tive rate of duty is now up to 32%. Softwood lumber 
exports to the United States have dropped 10% since 
the countervail duty was imposed. 


The lower Canadian dollar has, to some extent, 
helped the export sector. To the extent the dollar is 
lower, exporters are able to charge more in Canadian 
dollars than if the dollar were stronger and, as Cana- 
dian goods become cheaper for foreign buyers, they 
have an incentive to purchase Canadian goods. The 
opposite is true for importers. Higher costs (in Cana- 
dian dollars) cannot always be passed on to con- 
sumers in the current economic environment. Also, 
a weaker currency means costs, such as raw material 
costs, become more expensive for exporting 
companies. 


The U.S. economy has been slowing for several quar- 
ters with the weakness becoming much more evident 
in the second and third quarters of 2001. After post- 
ing a respectable 4.1% real growth in GDP in 2000, 
growth declined to an annualized quarterly rate of 
1.1% in the first quarter of 2001 and only 0.3% in the 
second. For the first time since early in 1993, the 
U.S. economy shrank in the third quarter of 2001. 
Preliminary figures released by the U.S. Department 
of Commerce indicate that the U.S. economy con- 
tracted by an annual rate of 0.4 % during that quar- 
ter. A fourth-quarter contraction seems increasingly 
likely as well. In an effort to counteract this weaken- 
ing trend, the U.S. Federal Reserve cut interest rates 
nine times in 2001 by a total of 350 basis points. 
Because inflationary pressures are subdued, the 
Federal Reserve has room to continue cutting the 
interest rates, which is what it is expected to do one 
or two more times in 2001. In the third quarter, 
business investment in new plant and equipment 
declined at an annual rate of 11.9%, the third consec- 
utive quarterly drop. Consumer spending rose, but 
at a feeble rate of 1.2%, the poorest showing since 
early 1993. Other recent indicators pointing to the 
deteriorating economic situation in the United States 
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include: orders to factories for durable goods fell in 
September for the fourth consecutive month; the 
number of Americans filing claims for unemployment 
benefits in late October reached its second highest 
level in nearly a decade; and U.S third-quarter corpo- 
rate profits plunged an average of 21% on average 
compared to the third quarter of 2000. 


In addition to the Federal Reserve’s interest rate 
reductions in 2001, the U.S. government has initiated 
a substantial fiscal stimulus package. In August, the 
Administration announced a US$30 billion tax cut 
and rebate program that takes effect over the last 
half of 2001. The Administration also announced the 
allocation of US$40 billion to disaster relief, defence, 
intelligence and other anti-terrorist efforts. These 
funds will be dispersed through the end of 2003 with 
most to be spent in 2002. Another US$5 billion in 
direct subsidies and US$10 billion in loan guarantees 
to the airline industries is forthcoming in the fourth 
quarter of 2001. President Bush is also urging the 
speedy passage of an additional US$100 billion stim- 
ulus package that, as of early November, was being 
debated in the House. 


While the impact on economic growth of these mone- 
tary and fiscal measures will be modest at best for 
the rest of 2001, the boost to the U.S. economy in 
2002 will likely be substantial and supports the case 
for a meaningful rebound in economic growth during 
the latter part of 2002 and through 2003. For the 
whole of 2002, real growth should approach about 
1.5% although, towards the latter part of the year, 
real growth above 3% is anticipated. This rate may 
be expected to continue through 2003. If this turns 
out to be the case, the Federal Reserve may move to a 
more restrictive monetary position in 2003. 


A major downside risk with these scenarios is the 
impact of the September 11 terrorist attacks. Reper- 
cussions from those events are still unfolding. 
Future attacks or other disruptions cannot be ruled 
out. Even the threat of attacks or perceived threats 
will undoubtedly shake the confidence of both con- 
sumers and businesses. Two reports released in 
early November reinforce this view. The National 
Association of Purchasing Management said its 
monthly factory index fell to its lowest level since 
early 1991. New orders and production both fell. In 
the other report, the U.S. Department of Commerce 
stated that personal spending in September declined 
1.8%. 


The terrorist attacks are also expected to take a toll 
on global economic output. With the U.S. economy 
expected to contract over the last half of 2001, world 
economic growth seems set to drop to just over 2% in 
2001, compared to a growth rate of 4.8% in 2000. A 
major contributor to this slowdown has been a 
decline in world trade, which has dropped since the 
beginning of the year in line with the U.S. slowdown. 
While few regions are expected to escape the effects 


of the attacks, Latin America and the emerging 
economies of Asia may suffer the most as they are 
still emerging from the economic and financial crises 
of a few years ago. 


Japan is attempting an ambitious program of finan- 
cial and fiscal restructuring. Even before the events 
of September 11, and assuming that the restructur- 
ing would be successful, the outlook for Japan was for 
growth to remain below 1% for several years. With 
the more pessimistic world outlook, Japan may be 
expected to register negative growth over the next 
two years. If the forces against restructuring prevail, 
Japan can expect a more prolonged stagnation. 


The weakness of the Japanese economy, combined 
with reduced U.S. demand for their information tech- 
nology (IT) products, has caused a significant deterio- 
ration in the IT-exporting countries of Taiwan, South 
Korea, Hong Kong and Singapore, where their com- 
bined growth rate is expected to decline from over 8% 
in 2000 to less than 1% this year. South Korea, alone 
among these countries, should experience reasonable 
growth this year and next due to its more diversified 
export base and stronger domestic demand. Other 
Asian countries are weathering the storm better due 
to their lower reliance on high-tech exports, but even 
they are being affected. Civil and political tensions 
in some of these countries add to their concerns. 


China seems to have escaped much of the turmoil 
affecting much of the rest of the world. Real growth 
in China should remain above 7% through 2003 at 
least. 


The European Central Bank’s modest interest rate 
response to the economic downturn will not likely 
prevent growth in the euro-zone from falling to below 
2% in 2001 from almost 3.5% in 2000. 


The financial crisis facing Argentina has eased some- 
what with the recent US$8 billion International 
Monetary Fund loan. The loan will likely enable 
Argentina to meet its financial needs for the rest of 
2001, although short-term financing pressures are 
likely to return next year. Mexico is being greatly 
affected by the U.S. slowdown. Eighty-five percent of 
Mexico’s exports are destined for the United States. 
As a result, growth in Mexico is expected to decline to 
less than 1% in 2001 from nearly 7% in 2000. 


In Russia and other Commonwealth of Independent 
States (C.I.S.) energy-exporting countries, the combi- 
nation of higher oil prices and sharply depreciated 
exchange rates led to a surge in real GDP growth to 
8.6% in 2000. In 2001, C.I.S. GDP growth is pro- 
jected at 4.4%, 3.5% lower than in 2000. The decline 
in 2001 largely reflects the partial reversal of the 
factors that boosted growth earlier — real exchange 
rate appreciation, weaker-than-expected activity in 
Western Europe, and lower energy prices. 
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Note: Information in this article was current as of 
November 2, 2001. 


Sources: Bank of Canada, October 23, 2001 Press 
Release, Remarks by Governor of the Bank, October 
24, 2001; Canada Mortgage and Housing Corpora- 
tion, Press Release, May 2, 2001; International Mon- 
etary Fund, World Economic Outlook, October 2001; 
Statistics Canada, The Daily, October 19, 2001, 
Canadian International Merchandise Trade, October 
22, 2001, retail trade; TD Economics, Quarterly Eco- 
nomic Forecast, September 26, 2001; Policy Response 
to Terrorist Attack, October 5, 2001; TD Economics 
Commentary, October 19 and October 23, 2001; Com- 
ments and reports on aspects of the Canadian and 
world economic situation and outlook in The Globe 
and Mail Report on Business, The Financial Post and 
The Ottawa Citizen. 
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1 Ehiel August 26 to September 4, 2002, Johannes- 
burg, South Africa, will host the world at the World 
Summit on Sustainable Development (WSSD). More 
than just an event to mark the 10¢ anniversary of 
the United Nations Conference on Environment and 
Development (Earth Summit), the WSSD also holds 
the potential to raise activity related to mining, min- 
erals and metals to a higher level. 


For many years, there has been a concern about the 
lack of a high-level intergovernmental policy forum 
where issues related to minerals and metals could be 
discussed in a sustainable development context. 
Regional issues are being effectively addressed 
through such fora as the Mines Ministries of the 
Americas (CAMMA), the Asia-Pacific Economic 
Cooperation (APEC) Expert Group on Mineral and 
Energy Exploration and Development (GEMEED), 
and an emerging network of mining ministries in 
southern Africa. Sector-specific considerations, such 
as production, product stewardship, and science, 
research and development issues, are being 
addressed through such mechanisms as the multi- 
stakeholder Nonferrous Metals Consultative Forum 
on Sustainable Development, supported by the three 
commodity study groups. The Intergovernmental 
Forum on Chemical Safety (IFCS) addresses risk 
assessment and environmentally sound management 
of chemicals, but is not mandated to cover the social 
and economic aspects of sustainable development. 


While each of these initiatives is positive, even when 
taken together they do not provide a holistic, sustain- 
able development approach to the mining and metals 
sector. There are few linkages among them. In some 
cases, recommendations emanating from these fora 
are not enacted because there is no responsible body 
for follow-up. And while mines ministries may be 
fully involved in the discussions, the information is 
often not available to other ministries. The result is 
that governments lack a means of moving forward on 
important issues at a global level — a limitation that 


is becoming more and more significant in our increas- 
ingly globalized world. 


Mining and metals have significant international 
implications. While mining remains important in 
many developed countries, it is increasingly moving 
into developing countries. Metals use is still primar- 
ily a factor in developed countries, but is also growing 
rapidly in developing countries. 


There are also global social and environmental con- 
siderations associated with minerals and metals. 
These can be found at both the production (mines) 
and product levels, and can affect the developed and 
developing worlds in different but related ways. In 
addition, products using metals are internationally 
manufactured and traded with resulting global impli- 
cations. To date, there has not been a way for gov- 
ernments to address these issues at a global level 
with the full participation of all interested and 
affected stakeholders. 


The WSSD presents a unique opportunity to remedy 
this situation. The WSSD will shape the global sus- 
tainable development agenda for the coming years. It 
will both review progress made since the 1992 Earth 
Summit and identify priorities for further action in 
new areas or on emerging issues. The WSSD is not 
intended to re-open Agenda 21, the program of action 
adopted at the 1992 Earth Summit. Rather, it will 
focus on the specific actions needed to accelerate 
progress towards sustainable development. From a 
metals perspective, one positive outcome would be for 
Heads of Government at the Summit to acknowledge 
the importance of metals to society and to issue a call 
for governments to explore how mining, minerals and 
metals can contribute to sustainable development. 


How CouLD THE WSSD IMPACT ON 
MINERALS AND METALS? 


The proposal is a two-stage approach. First, it seeks 
endorsement from the highest level of government to 
address mining and metals issues at a global level 
and in a sustainable context. This high-level commit- 
ment will help raise the profile of metals and sustain- 
able development on the world stage and provide 
momentum for continued action. 
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Minerals and metals are just one of a range of issues 
that could be addressed at WSSD. Since it would not 
be possible for leaders to fully explore all aspects of 
the issue in the limited time available at the WSSD, 
a more useful outcome would be for leaders to estab- 
lish a process that would facilitate in-depth examina- 
tion at a later time. 


The second phase would come after the WSSD. It 
would bring together interested governments and 
other stakeholders to identify approaches for future 
cooperation. 


Participants would be asked to consider creating a 
forum or building on an existing body to enable gov- 
ernments to work together to address global mining 
and metals issues. If there were agreement to estab- 
lish such a forum, the discussion would then move on 
to how it should be structured and organized, as well 
as to the types of issues that should be addressed. 


Without pre-supposing the outcome of such discus- 
sions, there are a number of features that would be 
desirable in any such forum: 


e It should be a government forum, with stake- 
holder participation, since many of the issues 
affecting minerals and metals require action by 
governments, or by governments working with 
other stakeholders. 


e It should be based on all three pillars of sustain- 
able development (economic, environmental and 
social) in order to ensure balanced outcomes. 


e It should consider the full life cycle from mining to 
metals and recycling. 


THE Way FORWARD 


The agenda-setting process for the WSSD includes a 
series of regional meetings in the fall of 2001 aimed 
at identifying regional priorities. The results of these 
meetings will then be reviewed during a series of 
global preparatory meetings, between January and 
May 2002, that will identify the themes and/or 
develop the documents to be adopted in Johannes- 
burg. 


Several regional meetings identified mining and met- 
als as priority areas for action at the WSSD. Indus- 
try will also be seeking to have its Mining, Metals 
and Sustainable Development (MMSD) report 
acknowledged at the WSSD. Canada will be working 
with other interested governments throughout the 
preparatory process to support having minerals and 
metals addressed at the WSSD. 


At the Earth Summit in 1992, the relationship 
between sustainable development and minerals and 
metals was not well understood. At that time, miner- 
als and metals and related compounds were dealt 
with in the context of chemicals management and 
hazardous waste. But this treatment did not recog- 
nize that the management of inorganic chemicals, 
such as minerals and metals, should take into 
account criteria that are different from those applied 
to organic chemicals. The 10-year review of Agenda 
21 in Johannesburg gives governments an opportu- 
nity to build on what they have learned in the last 
decade and to launch a process of dialogue and infor- 
mation sharing that will allow for real progress in 
the minerals and metals sector. 
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As intergovernmental consultative forum was 
established in September 2000 to examine the role of 
nonferrous metals in sustainable development. This 
initiative was launched by the members of the Inter- 
national Copper Study Group, the International Lead 
and Zinc Study Group and the International Nickel 
Study Group. These three autonomous, United 
Nations-affiliated intergovernmental organizations 
were set up to provide accurate and timely statistical 
and other data on the production, use and trade of 
the four principal nonferrous metals. 


The 38 governments involved in the Study Groups 
and this initiative are those with an interest — 
whether as producers or users — in ores, concentrates 
and metals. This initiative covers issues relating to 
the entire life cycle of metals in the context of sus- 
tainable development, and will help promote a better 
understanding of the contribution that nonferrous 
metals can make to sustainable development. 


RATIONALE FOR THE INITIATIVE 


Sustainable development provides a useful policy 
framework for governments to help provide future 
generations with as many options for development as 
are available to the present generation. Sustainable 
development can be pursued through policies that 
integrate social, economic and environmental consid- 
erations into the decision-making process. 


Issues that affect one metal are often common to 
another; for example, a product restriction on one 
metal could have an adverse impact with regard to 
another metal, especially when the two are co- 
produced. Many countries have widely differing 
views on the environmental impacts of metals. Some 


views could have significant implications for the con- 
tinuing use of the metals in many applications with 
clear adverse repercussions for other countries 
involved in the production chain. 


It is essential that the full spectrum of national opin- 
ion be engaged to ensure the safe production, use, 
recycling and disposal of nonferrous metals. Working 
together, the three Study Groups provide a unique 
forum for governments from across the globe to dis- 
cuss cross-metal social, economic and environmental 
issues with industry, multilateral institutions and 
other stakeholder groups. 


ACTIVITIES 


The Study Groups first convened a Workshop on 
Sustainable Development in London (U.K.) in late 
1999. Workshop participants agreed to consider the 
possible role of the Study Groups in examining the 
potential contribution of mining and metals to sus- 
tainable development. They decided to establish the 
Non-Ferrous Consultative Forum on Sustainable 
Development in order to develop an action plan. 
They also agreed that the process should involve dia- 
logue and cooperation among all stakeholders, includ- 
ing governments, industry, environmental and other 
non-governmental organizations (NGOs), local com- 
munities (representing indigenous and other people 
affected by all production stages), and users them- 
selves. 


The first meeting of the Forum was held in Brussels 
on September 28-29, 2000. It was co-chaired by Sauli 
Rouhinen, Ministry of Environment, Finland, and 
Alek Ignatow, Department of Natural Resources, 
Canada. The European Commission acted as host. 
Representatives from all major stakeholder groups 
were involved; some 90 delegates from 22 countries 
attended, including nine representatives from envi- 
ronmental and social NGOs. The discussions gener- 
ated a list of recommended activities within the fol- 
lowing six areas: 


stewardship programs, 

community consultation and involvement, 
promotion of recycling, 

research and development, 
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e open and transparent mechanisms to improve 
communication, and 

e information development and dissemination for 
decision-making. 


Reflecting the strong desire of the participants to 
achieve visible and rapid progress, three ad-hoc 
working groups were established to consider all the 
recommendations that emerged during the Forum 
and to act on those of common interest to all repre- 
sented stakeholders. The three working groups are 
respectively focusing on: 


e production of nonferrous metals, 
e product stewardship, and 
e science, research and development. 


Each working group has co-chairs from government, 
industry and NGOs, and their mandate is to work on 
a consensus basis. Group members have established 
work plans and draw from existing work, share infor- 
mation, identify gaps, and rapidly initiate activities, 
taking into account the recommendations from the 
Forum. Each working group receives secretariat sup- 
port from one of the three Study Groups. The Forum 
meets on an ad-hoc basis to monitor and review 
progress. The second meeting of the Forum was held 
in Porto, Portugal, on November 12-13, 2001. The 
Chairmen’s summary follows this review. 


Full contact addresses of the Study Groups and 
details of all the actions taken to date, including the 
London, Brussels and Porto meetings, are available 
on the Internet at www.nfmsd.org. Anyone with an 
interest in ensuring that nonferrous metals are avail- 
able for future generations is welcome to support one 
or more of these multi-stakeholder groups. 
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Non-Ferrous Metals Consultative Forum 
On Sustainable Development 


Porto, Portugal 
November 12-13, 2001 


CHAIRMEN’S SUMMARY 


ihe member countries of the three international 
non-ferrous metals study groups — the International 
Copper Study Group, the International Lead and 
Zinc Study Group and the International Nickel Study 
Group — convened the second meeting of the Non- 
Ferrous Metals Consultative Forum on Sustainable 
Development in Porto (Portugal), November 12-13, 
2001. The Forum was opened by Prof. Eduardo 
Oliveira Fernandes, Secretary of State for the Econ- 
omy, Portugal. The meeting, hosted by the Govern- 
ment of Portugal at the Le Meridien Hotel, was co- 
chaired by Alec Estlander, Division Director, Finnish 
Environment Institute, Finland, and Gerry Miles, 
Assistant Director, Non-Ferrous Metals, Department 
of Trade and Industry, United Kingdom. Some 

75 delegates from 21 countries attended, including 

7 representatives from environment, social and other 
non-governmental organizations as well as those 
from industry, industry associations and governmen- 
tal organizations such as the European Commission, 
the Common Fund for Commodities and UNCTAD. 
A list of Forum delegates is attached. 


The Forum was convened to discuss progress made in 
each of the three Working Groups since the Brussels 
meeting and to chart a path forward. The Production 
Working Group, the Product Stewardship Working 
Group and the Science, Research and Development 
Working Group were established with a mandate to 
bring together existing work, share information, 
identify gaps and rapidly initiate activities identified 
by the Forum for future action. Over 100 partici- 
pants from governments, industry, industry associa- 
tions, non-governmental organizations, academia and 
intergovernmental organizations are collaborating in 
the work of the three Groups. 


In addition to the individual tasks identified for 
action, the Working Groups collectively prepared an 
overall “vision” for the contribution non-ferrous met- 
als make to sustainable development. This vision 


statement provides a useful checklist to assess 
progress and helps to set priorities for the future. 


The co-chairs from each of the three Working Groups 
presented their results and ideas for seeking opportu- 
nities to move the work forward and to broaden par- 
ticipation, e.g.: 


PRODUCTION WORKING GROUP 


The Group will continue its work on Sustainable 
Development (SD) drivers and best practices in Com- 
munity Engagement, developing case studies for pre- 
sentation to and consideration by a broader forum. 


SCIENCE, RESEARCH AND 
DEVELOPMENT WORKING GROUP 


Recognizing that considerable work is already under 
way on life-cycle analysis and risk assessment, the 
Group will concentrate its efforts on adding value to 
the existing work under way globally on these topics. 


PRODUCT STEWARDSHIP 
WoRKING GROUP 


The Group will move forward in a timely manner 
with a group of industry ssociations/companies/NGOs 
to pilot a product stewardship scheme based on the 
Principles and Criteria it has developed. The Forum 
encouraged the Group to share its experience in the 
coming months with other institutions, particularly 
the MMSD/ICMM, OECD and World Bank, to avoid 
duplication. 


The work program for each of the three Working 
Groups is detailed in Annex A. Outputs from each of 
the Groups and background papers presented at the 
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meeting are available on the Forum’s web site at 
www.nfmsd.org. 


The Forum recommended that the joint Study Group 
Recycling Conference (planned for 2003) address pol- 
icy issues concentrating on the needs of developing 
countries and economies in transition. 


The Forum accepted that the linkage between the 
three Working Groups needs to be strengthened 
together with broader participation in each. Each 
Working Group has a role to play in this but the 
Working Group co-chairs will take responsibility for 
coordinating their activities. 


The Forum recognized that it is essential to raise the 
profile of its activities and to work with other institu- 
tions as outlined in its strategic directions discussion 
paper, refined at the meeting to better reflect how 
this could be achieved. In addition, acknowledging 
the forthcoming World Summit on SD in Johannes- 
burg, South Africa, the Forum recommended that 
member countries, unless they preferred a different 
approach, should engage their PrepCom representa- 
tives with a view to having the importance of miner- 
als and metals recognized in the final Summit com- 
muniqué. Other stakeholders were encouraged to 
seek this same outcome through the channels open to 
them. 


Recognizing that several opportunities to enhance 
the work of the Forum will present themselves in the 
coming months, the Forum directed the Working 
Groups to implement their work programs, to meet 
regularly on a monthly basis, and to report progress 
to a meeting of the Forum on April 8 and 9, 2002, ata 
venue to be decided. 


The co-chairs noted the continued strong commit- 
ment of the Forum participants to work collectively 
to achieve tangible results. Considerable progress 
has been made already through the entirely volun- 
tary efforts of this global group of stakeholders. 


Alec Estlander Gerry Miles 
Division Director Assistant Director 
Pollution Prevention Division Metals Directorate 
Finnish Environment Institute Department of 


PO Box 140, FIN-00251 Trade & Industry 

Helsinki 151 Buckingham 

Finland Palace Road 
London SW1W9SS 
United Kingdom 
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Annex A 


PRODUCTION WORKING GROUP 


SD Driver Analysis 


Continue to add to database; focus on industry 
viewpoints/input; 


Continue to develop criteria for evaluating the 
effectiveness of sustainable development initia- 
tives; 


Develop specific case studies on selected initia- 
tives; seek the participation of people directly 
involved. 


Community Engagement 


Expand the list of initiatives; 


Evaluate successful mechanisms for involving 
stakeholders in the decision-making process and 
develop case studies; 


Broaden participation; 


Invite individuals directly involved in these case 
studies to discuss their experiences/lessons 
learned in a broader forum; 


Broader forum to include other government 
departments not involved to date, i.e., environ- 
ment, resources, health, finance and other inter- 
national agencies (overseas development agencies, 
etc.) and NGOs covering geographical and devel- 
oped/developing considerations; 


The broader forum to define the lessons learned 
and criteria for effective SD drivers and best prac- 


tices in community engagement; 


Bring in financing and financial services commu- 
nity (Debt & Equity); 


Use the forum to address initiation of integrated 
decision-making/regulation and voluntary actions; 


Publish findings. 


PRODUCT STEWARDSHIP WORKING 
GROUP 


Recycling 


The Joint Study Group Recycling Conference 
should cover non-technical issues, i.e., social, pol- 
icy and institutional, concentrating on policy 
issues affecting recycling and the needs of develop- 
ing countries and economies in transition; 


A small task force, comprising the Study Groups’ 
Secretariats in consultation with the appropriate 
bodies and the assistance of experts available 
within the Forum, e.g., commodity associations, 
NGOs and intergovernmental organizations, will 
organize this conference; 


It was noted that organizations such as the World 
Bank would be more interested in financing sup- 
port for enabling policies and capacity building 
rather than hard technology transfer; 


UNCTAD offered to support the conference. 


Product Stewardship Scheme 


Approval of cascading from vision to principles to 
criteria was accepted as a useful systematic 
approach; 


The basic principles put forward gained general 
support; 


Key characteristics of any product stewardship 
scheme were emphasized, i.e., voluntary, allow for 
progressive adoption, flexible and responsive to 
different circumstances; 


Strong encouragement that the outlines developed 
here by the working group should be shared with 
other institutions, particularly MMSD/ICMM, 
OECD, World Bank, etc., with a view to avoiding 
duplication and bringing more clarity to the 
process; 
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A small delegation representative of the Forum 
should meet with ICMM ideally before the end of 
2001 with a view to being able to present a fuller 
picture of progress on product stewardship to The 
Global Mining Initiative Toronto Conference in 
May 2002; 


Identify a group of industry associations/compa- 
nies keen to move forward and examine some of 
the issues further by trialing a scheme using a 
multi-stakeholder process; pilot scheme need not 
embrace every aspect of one metal but could cover 
a defined subset; 


The group should take every opportunity it can to 
discuss the principles and criteria that are being 
developed in all available fora whether they be 
intra-governmental, intergovernmental, industry 
or NGO led; 


A case study paper on experience with existing 
product stewardship activities should be circu- 
lated more broadly; 


The group should continue to resolve issues of 
scope, product use indicators and data recognizing 
there was a trade-off between the intellectual 
robustness of a scheme and data availability; 


A timetable should be set. 


SCIENCE, RESEARCH AND 
DEVELOPMENT WORKING GROUP 


Stock-Take of Sustainable Development 
Science Activities 


Define user groups and their needs; 

Determine how best their resources can be used; 
Make user-friendly and plan for ongoing update; 
Integrate further/link with appropriate existing 
databases: 


- the UN System, 
- databases set up by individual sectors. 


Risk Assessment 


Forum recognizes the need for sound scientific 
risk assessments in policy making; 


Continue dialogue to develop recommendations for 
metal risk assessments; 


Work in partnership with other risk assessment 
policy/technical groups to develop the risk assess- 
ment process for metals; 


Stock-take of existing policy frameworks and pro- 
cedures, seeking better ways of applying these to 
metals, including improved stakeholder dialogue. 


Life-Cycle Analysis (LCA) 


Compile lessons learned from ongoing initiatives 
for metals; 


Derive do’s and don’ts from evaluation of best 
practices for metals; 


Participate actively in ongoing metals-specific ini- 
tiatives in other fora; 


Identify gaps for data and methodologies and 
strategies to address them; 


Identify linkages to supplement tools related to 
SD; 


Determine resources available to take this work 
forward; 


Recognize that LCA does not cover social and eco- 
nomic considerations. 


Science Network 


Increase awareness of the Science Network; 


Expand the content, coverage and uptake of the 
Network; 


Identify how this resource can be best used; define 
intended user groups; provide mechanism for user 
feedback; 


Use the forum web site at www.nfmsd.org to host 
the Network. 


Maximize Impact of Science Group 
Activities 


Recognizing the Group has limited resources and 
that there is considerable work under way in the 
numerous fora in the life-cycle analysis and risk 
assessment areas, the Group should concentrate 
on inputting its metal-specific expertise and sub- 
stantive work undertaken to date to generate 
greater leverage from their overall work; 


Linkages between the Science, Product Steward- 
ship and Production Working Groups must be 
explicitly addressed; 


Sharpen the profile of the Science Group through 
an agreed priority list, i.e., do the most important 
things first; 
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Identify various actors and their role in taking 
NFMSD forward; 


Need to clarify resources available; 


Maintain focus on policy aspects; this is the 
unique strength of the Forum. 
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TABLE 1. CANADA, VALUE OF MINERALS AND MINERAL 
PRODUCTS (STAGES | TO IV), IMPORTS BY COMMODITY, 


1999-2001 
1999 2000 20014 
ee ee I  NaESREar 
($000) 
METALS 
Aluminum 4 448 324 5 009 205 TANS eee 
Antimony 8 449 8 494 10 932 
Barium 6 386 5 209 6 953 
Beryllium Vg 106 858 
Bismuth 1 564 2 640 3 444 
Cadmium 837 hear 1 473 
Calcium metals 48 467 51 658 63 853 
Chromium 80 829 79 201 107 391 
Cobalt 37 561 49 336 65 283 
Copper 1 660 206 3 349 731 2719 284 
Gallium 62 36 28 
Germanium Cni2Z 3 664 9 163 
Gold 1 059 412 948 489 1 169 189 
Hafnium 249 gee 1 
Indium WAST 1 489 2 816 
lron and steel 15 457 952 17140946 21 483 635 
Iron ore 355 665 364 182 478 583 
Lead 396 467 471 010 522 904 
Lithium 36 744 62 982 90 067 
Magnesium and magnesium compounds 211 504 192 789 258 680 
Manganese 211596 212 830 247 874 
Mercury al ae 6 fF 236 
Mineral pigments 157 537 144 629 210 876 
Molybdenum 39 405 38 494 46 000 
Nickel 307 163 399 069 512 599 
Niobium 24 561 24 245 26 940 
Platinum group metals 181 782 378 022 665 793 
Rare earth metals 7259 9 990 12 603 
Rhenium 23 36 376 
Selenium 567 624 5 885 
Silicon 84 510 88 127 104 463 
Silver 134 242 150 353 210 961 
Strontium 1 871 1 904 2 464 
Tantalum 804 1 924 6 555 
Tellurium 326 468 1 082 
Thallium 24 18 7 
Tin ia 0195 70 787 80 303 
Titanium metals 68 302 151 768 167 677 
Tungsten 7 621 10 904 15 232 
Uranium and thorium 295 282 252 75/7 299 105 
Vanadium 21 410 heat 19 368 
Zinc 262 471 269 448 254 484 
Zirconium 37 364 39 927 57 690 
Other metals 10 546 325 44 7o7-7ue 16 226 711 
Total metals 36 284 436 41 742505 53 285 008 
NONMETALS 
Abrasives 449 501 477 090 602 616 
Arsenic 3 009 427 754 
Asbestos 102 948 103 048 133 213 
Baryte and witherite 7 164 6 702 12 549 
Boron 35 533 33 692 51 395 
Bromine 1 850 Zaid 4 225 
Calcium (Industrial minerals) B67, 5 501 7 418 
Cement 210 881 233 812 345 388 
Chlorine and chlorine compounds ages ys 87 631 145 960 
Clay and clay products 893 347 977 940 1 411 167 
Diamonds 295 824 342 620 415 844 
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TABLE 1 (cont'd) 


NONMETALS (cont'd) 


Mica 

Nepheline syenite 

Nitrogen 

Olivine 

Pearls 

Peat 

Perlite 

Phosphate and phosphate compounds 
Potash and potassium compounds 
Salt and sodium compounds 
Sand and gravel 

Sandstone 

Silica and silica compounds 

Slate 

Sulphur and sulphur compounds 
Talc, soapstone and pyrophyllite 
Titanium oxides j 
Vermiculite 

Other nonmetals 

Other structural materials 


Total nonmetals 
FUELS 


Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 


Total fuels 


Total mining imports (including fuels) 
Total non-fuel mining imports 
Total mining imports (including coal) 


Total economy imports 


1999 


13 265 
13 

130 149 
986 

23 105 
1 814 
15 218 
416 140 
37 365 
315 761 
18 188 
2 473 
196 145 
7 557 
21 213 
14 541 
276 418 
9 674 
595 327 
84 465 


7 512 607 


1 116 487 
87 885 
715309 

9 777 946 

509 055 


11 562 682 


95 359 725 
43 797 043 
44 913 530 


320 260 998 


Sources: Natural Resources Canada; Statistics Canada. 


a First nine months of 2001. 


Note: Numbers may not add to totals due to rounding. 


2000 


($000) 


12 749 
2 

207 450 
W272 
24 253 
1219 
14 585 
520 138 
44 747 
342 651 
17 679 
2 373 
217 345 
10 091 
24 184 
15 520 
261 915 
7 428 
631 295 
88 624 


8 274 920 


1 174 075 
228 763 
146 207 

17 300 518 
530 508 


19 380 071 


69 397 496 
50 017 425 
51 191 500 


356 717 542 


2001a 


18 544 
7 

338 941 
1 421 
26 892 
1619 
23 665 
601 326 
55 620 
548 165 
19.957 
4919 
293 376 
16 325 
37 255 
24 687 
355 032 
14 351 
878 035 
129 793 


11 639 072 


1 622 672 
485 360 
151 100 

25 039 919 
827 314 


28 126 365 


93 050 445 
64 924 080 


66 546 752 
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TABLE 2. CANADA, VALUE OF MINERALS AND MINERAL PRODUCTS 


(STAGES | TO IV), EXPORTS BY COMMODITY, 1999-2001 


i 


METALS 


Aluminum 
Antimony 
Barium 
Beryllium 
Bismuth 
Cadmium 
Calcium metals 
Chromium 
Cobalt 
Copper 
Gallium 
Germanium 
Gold 
Hafnium 
Indium 

Iron and steel 
Iron ore 

Lead 

Lithium 


Magnesium and magnesium compounds 


Manganese 
Mercury 

Mineral pigments 
Molybdenum 
Nickel 

Niobium 
Platinum group metals 
Rare earth metals 
Rhenium 
Selenium 

Silicon 

Silver 

Strontium 
Tantalum 
Tellurium 
Thallium 

Tin 

Titanium metals 
Tungsten 
Uranium and thorium 
Vanadium 

Zinc 

Zirconium 

Other metals 


Total metals 
NONMETALS 


Abrasives 

Arsenic 

Asbestos 

Barite and witherite 

Boron 

Bromine 

Calcium (industrial minerals) 
Cement 

Chlorine and chlorine compounds 
Clay and clay products 
Diamonds 

Dolomite 

Feldspar 


1999 


7 223 202 
784 


2 020 575 


2 381 
2 814 324 


10 204 837 
1 061 052 
282 909 
178 

259 878 
25 610 
221 

79 165 
47 480 

1 715 453 
42 349 
207 723 
296 


3 120 
115 659 
493 594 

341 

3 299 

12 676 
43 836 

1 823 
730 577 

9 581 

1 592 320 


7 248 
4 987 069 


34 333 362 


259 608 


2000 


($000) 


8 034 444 
519 
1 131 


3 320 

4 190 

3 229 

35 920 
241 140 
2 649 018 
97 

2 589 740 


11.552 798 
1 060 337 


6 395 927 


39 258 046 


260 203 


262 247 
5 189 


20014 


11 792 409 
962 


3716 173 
270 
3 316 118 


15 322 596 
1 250 101 


8 154 912 


en ary —7 ar WW 


52 368 134 


341 993 


175 

1 125 046 
205 207 
111 115 
1015 618 
53 619 
185 


49 


50 


Nonferrous Metals Outlook - December 2001 


TABLE 2 (cont'd 


NONMETALS (cont'd) 


Fluorspar 

Glass and glassware products 

Granite 

Graphite 

Gypsum 

lodine 

Lime 

Limestone flux and other limestone 

Marble, travertine and other calcareous 
stones 

Mica 

Nepheline syenite 

Nitrogen 

Olivine 

Pearls 

Peat 

Perlite 

Phosphate and phosphate compounds 

Potash and potassium compounds 

Salt and sodium compounds 

Sand and gravel 

Sandstone 

Silica and silica compounds 

Slate 

Sulphur and sulphur compounds 

Talc, soapstone and pyrophyllite 

Titanium oxides 

Vermiculite 

Other nonmetals 

Other structural materials 


Total nonmetals 

FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 

Petroleum 

Other fuels 

Total fuels 

Total mining exports (including fuels) 
Total non-fuel mining exports 


Total mining exports (including coal) 


Total economy exports 


—_—_eere—ee OC ee ee 


Sources: Natural Resources Canada; Statistics Canada. 


— Nil. 
a First nine months of 2001. 


Note: Numbers may not add to totals due to rounding. 


1999 2000 2001a 
($000) 
54 384 68 699 85 368 
1 172 954 1 219 454 1 965 162 
79 104 90 694 131 298 
109 367 88 002 89 827 
471 594 288 676 412 767 
6 999 6 566 9 202 
13 266 11 439 18 594 
26 811 25 205 34 366 
44 592 65 539 38 265 
14 357 15 215 17 957 
48 959 52 176 73 115 
1 042 273 1 025 121 1 306 969 
3 981 5 148 6 982 
331 779 330 346 470 751 
37 061 35 678 37 083 
2 109 224 2 428 680 3 334 999 
503 928 498 536 898 975 
25 723 29 902 52 571 
61 106 549 
23 388 23 954 40 819 
8 280 11 590 10 622 
322 625 336 077 337 123 
17 752 22 889 27 542 
223 680 195 326 273 029 
379 033 372 712 629 031 
109 597 158 552 252 204 
9 267 458 9 689 651 13 787 698 
2 047 826 1 874 784 2 867 231 
10 951 403 20 555 588 44 784 364 
977 309 1 816 085 2 972 379 
15 120 823 27 724 121 37 115 669 
262 596 311 513 439 644 
29 359 957 52 282 091 88 179 287 
72 960 780 101 229 788 154 335 120 
43 600 824 48 947 696 66 155 832 
45 648 650 50 822 481 69 023 063 
355 016 947. +412 866 764 
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